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ABSTRACT 
The world's urban population is expected to be about 30 % in the 1950s and 68 % 
in 2050. Urbanization without regulation eliminate more vegetation and naturalness and 
loses the opportunity for residents to access nature. Rapid urbanization may cause 
fragmentation and destruction of the natural ecosystem, including vegetated lands, due to 
the increase in built-up structures. There have been several factors that have led to attend 
the rise of urban green space in urban districts such as increasing concentration of people, 
poor living environment, and increasing interest in the QOL. As cities grow, either new 
urban green spaces (UGS) are provided as part of the development of the city or, more 
often, much of the original green spaces disappear or become fragmented. Many studies 
have focused their attention on UGS, such as urban parks, forests, gardens, etc., to improve 
urban dwellers’ QOL and the urban environment. UGS plays a role in providing nature 
contact directly or indirectly in urban areas, supporting people’s physical health and well-
being. This support positively affects human mental health, including stress reduction. In 
addition, UGS can also enhance social cohesion and attachment to a place, as well as 
encourage outdoor activities. Local or national governments have thus created UGS as part 
of urban planning strategies to improve or support urban residents’ wellbeing and urban 
environment. However, building and managing new parks in the urban area places a 
financial burden on budgets. Urban or green space planning mostly focuses on the formal 
and generally acknowledged UGS, including parks, forests, public gardens, and cemeteries. 
These UGS are highly managed using officially collected data, which provide the basis for 
extensive research. However, urban spaces go through cycles of planning and 
 x 
(re)development repeatedly and regularly, which can generate spatial by-products, such as 
vacant lands, wastelands, brownfields, and arable, which could be recognized as leftover 
spaces. These are generated not as a result of degradation and destruction, but as a result 
of differences in time as spatial byproducts of policy action. Such spaces range from vacant 
lots in marginal areas to tiny cracks in between paved lanes. Recent research has drawn 
attention to reconsidering the possibility of formalizing these spaces to contribute to urban 
sustainability as green infrastructure and provides evidence that these spaces can be 
valuable as green space and can meet the conditions necessary for recreational use. 
Informal urban green space (IGS) define as a space with a history of strong artificial 
disturbance and spontaneous vegetation occupying some or all of the space. The reason 
why the concept of 「informal green space」began to receive interest and attention from 
scholar studying UGS is that challenges of UGS that has been institutionalized are 
mounting. Therefore, in this study, I explore the potential of IGS as a supplementary urban 
green space in contributing to well-being in the urban environment given the spatial and 
financial constraints of Asian cities with a high population density, as represented by the 
case of Ichikawa City, Japan. Despite the many types of green space data sources provided 
by municipalities, there is no official and standardized data on IGS. Therefore, this study 
collects basic spatial data through fieldwork and residents’ perception. In this study, 
sampling strategy was used to obtain on-site information about IGS in Ichikawa City. Each 
sample site was placed at an interval of 500m grid in the entire area of Ichikawa City and 
50m square Sample Sites were placed at the intersection of each grid. The area of one 
sample site, 0.25ha (2,500 m2), is equal to the area of the installation standard of city block 
parks. The total number of sample sites site is 229 and the whole quantity is 57.25ha, which 
 xi 
occupies about 1% of the city. The questionnaire kit was distributed first within residential 
areas inside sample sites. If there is no residence in sample site or there is insufficient 
residence to distribute, the buffer is set to 50m and 100m. 20 kits were distributed per 
sample site, and 3,700 kits were distributed for 185 sample sites. Of the 3,700-
questionnaire distributed, 567 responses were received (reply rate: 15.32%). The amount 
of IGS gathered corresponds to about 4.62% of the total sample sites quantity irradiated. 
This could be dealt with as a meaningful result, considering that 364 urban green spaces as 
a facility that users are able to use such as urban parks account for about 2.46% of the entire 
city area. Based on the data collected from the fieldwork, this study classified IGS into nine 
categories by replacing two existing with two new types found in Ichikawa: vacant lots 
(VT), street verges (ST), water verges (WT), gaps (GP)」, brownfields (BR), unimproved 
lands (UN), parking lot verges (PK) railroad verges (RA), and overgrown structures (OV). 
To clarify the classification of land use patters, it, which was divided into 15 categories, 
was simplified into four types: 「Residential Area (RES)」「Commercial Area 
(COM)」「Industrial Area (IND)」, and「Urbanization control Area (URB)」. Out of 
229 IGS patches, the 169 were aggregated with less than 100 m2, and the average area of 
the entire patch was calculated as 115.53 m2. As a result, it could show that the IGS was 
distributed in small scale. IGS was distributed relatively evenly in four land use patterns. 
In particular, the small distribution dominated in RES and large-scale distribution over 50% 
was much higher in URB. The number of IGS distributed in this study area was higher in 
the Northern area where the population density is relatively low, and the elderly population 
is high. Of the total 229 IGS patches, 140 were patches in the Northern area, with a 
combined area of 16,913.43 m2. The most frequently distributed IGS type in the Northern 
 xii 
and Southern area was the same as GP, but the individual GP average size in the North was 
rather large. Respondents generally showed high recognition rates for each IGS type and 
evaluated positively about IGS merits. However, the results of detailed attitudes toward 
each IGS type were not entirely favorable. Since 65% of all respondents are doing 
gardening every day as well, the proportion of experienced respondents is high. Those who 
do every day horticultural activities account for a higher rate of positive ME perceptions, 
while those who have never or rarely done horticultural activity had a more negative stance. 
For the respondents who had no green space attached to their dwellings, agreement with 
‘ME.3’ increased with the greenery they perceived around their residential area. There was 
a significant difference in the perception of ‘ME.3’ between those perceived to lack green 
space and those perceived as moderate. This study examined the potential of IGS as 
supplementary greenspace to meet the wellbeing needs of residents in the context of spatial 
and financial limitations in Ichikawa, Japan. Based on findings of this study, it can be 
concluded that IGS in Ichikawa is not disparate from green spaces that are recognized by 
residents and has potential as a supplement for UGS. . IGS can play a role in relieving the 
spatial and financial burden of governments and help them meet the needs of residents’ 
comfortable lives. However, planners must consider ways to compensate for the fact that 
it may be difficult for residents with little UGS and related experience to perceive the 
potential of IGS. Therefore, when discussing IGS to resolve the inequality of green space 
provision, proposals should consider the perceptions of residents disadvantaged in terms 
of green space access to address this environmental justice issue. Another issue for planners 
to consider is the distinct spatial form of IGS. IGS is smaller than large-scale urban parks, 
and the continuity of space may be uncertain. IGS, however, is a result of spatially 
 xiii 
appearing by-products of human activities, scattered around the area where human 
activities take place. As our findings show, accessibility is one of IGS’s most significant 
features and potential advantages—something planners can seek to leverage. This suggests 
that even though it may be difficult to provide users with the full functions of green space, 
such as an urban park, it can provide a minimum level of functions that can contribute 
towards meeting residents’ needs in some parts of everyday life. 
Keywords: 
Informal green space, vacant lot, urban green space, postal questionnaire, sampling strategy, 
Japan, Asia, Aging 
Student ID: 
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CHAPTER 1. INTRODUCTION 
1.1 Background 
Urbanization is driven by the increase in population living in cities. According to the 
United Nations report, there are more urban populations worldwide than rural people, with 
55 % of the world's population living in urban areas by 2018 [1,2]. The world's urban 
population is expected to be about 30 % in the 1950s and 68 % in 2050 [1]. The urban 
environment is influenced by population growth because more rural areas and vegetated 
lands are removed to provide land for the accommodation of an increasing population. 
Urbanization, which changes the physical structure of people’s residential space, has 
become a global phenomenon [3]. Urbanization without regulation eliminate more 
vegetation and naturalness and loses the opportunity for residents to access nature. Rapid 
urbanization may cause fragmentation and destruction of the natural ecosystem, including 
vegetated lands, due to the increase in built-up structures [4]. As a result, urbanization 
conflicts with the conservation of biodiversity [5] and requires improvement and assurance 
of the Quality Of Life (QOL) for residents. Many studies have focused their attention on 
Urban Green Space (UGS) as being important to improve urban dwellers’ QOL and to 
mitigating urban environment [6]. There have been several factors that have led to attend 
the rise of urban green space in urban districts such as increasing concentration of people, 
poor living environment, and increasing interest in the QOL. As cities grow, either new 
urban green spaces (UGS) are provided as part of the development of the city or, more 
often, much of the original green spaces disappear or become fragmented [7,8]. The role 
of UGS in this urbanization process has been increasingly emphasized in terms of 
 2 
economic, environmental, and social importance [9]. Many studies have focused their 
attention on UGS, such as urban parks, forests, gardens, etc., to improve urban dwellers’ 
QOL and the urban environment. UGS plays a role in providing nature contact directly or 
indirectly in urban areas, supporting people’s physical health and well-being. This support 
positively affects human mental health, including stress reduction [10–12]. In addition, 
UGS can also enhance social cohesion and attachment to a place, as well as encourage 
outdoor activities [13,14].  
Many studies have proposed definitions and classification systems for UGS. 
Definitions of UGS widely accepted may call for a ‘natural surface’ or include ‘nature 
settings’, and may also include ‘blue space’ such as water elements, but definitions of UGS 
and its classification may differ depending on the context [15]. Nevertheless, the literature 
on UGS emphasizes its contributions not only to the urban ecosystem but also to human 
well-being. Familiar findings, regarding the benefits of UGS as the ecosystem, underline 
that UGS as a connected network helps to mitigate biodiversity loss and provides 
ecosystem-services to humans and living beings as Green Infrastructure (GI) [16,17]. In 
addition to biodiversity benefits, UGS can play a vital role in climate change adaptation 
and mitigation [18]. Rich research on the relationship between human and nature as 
mediated by UGS argues that nature within UGS can provide positive impacts on human 
life by providing nature contact opportunities [19]. UGS can also increase social cohesion, 
supporting communal living and identity [13,20]. Therefore, the perception that UGS is an 
essential element in determining the quality of life of residents is well established. Local 
or national governments have thus created UGS as part of urban planning strategies to 
improve or support urban residents’ wellbeing and urban environment [21–23]. However, 
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building and managing new parks in the urban area places a financial burden on budgets 
[24]. This cost associated with public projects, such as creating an urban park, is 
particularly noticeable in countries, like Japan, where economic growth has reached its 
peak and cities have begun to shrink [25,26]. The national budget of Japan for promoting 
public infrastructures, which includes the creation and maintenance of UGS, has been 
steadily declining since it peaked in 1997 [27]. Despite the various benefits of UGS, 
negative views on UGS are also mixed. In the process for urbanization, UGS has been 
under pressure to increase quantitatively, which has had an impact on increasing the 
negative view of UGS [28,29]. When UGS constructed in rapid urbanization are poorly 
maintained or unsafe, the view towards UGS and its function are degraded [30]. The 
negative view toward UGS leads to a reduction in the use of UGS and remains as an 
unfavorable space. These problems are more common in smaller green spaces [9]. This 
measure budgets limited by national and regional policies in many regions [31]. Urban or 
green space planning mostly focuses on the formal and generally acknowledged UGS, 
including parks, forests, public gardens, and cemeteries. These UGS are highly managed 
using officially collected data, which provide the basis for extensive research [32]. 
However, urban spaces go through cycles of planning and (re)development repeatedly and 
regularly, which can generate spatial by-products, such as vacant lands, wastelands, 
brownfields, and arable, which could be recognized as leftover spaces [33]. These are 
generated not as a result of degradation and destruction, but as a result of differences in 
time as spatial byproducts of policy action [34]. Such spaces range from vacant lots in 
marginal areas to tiny cracks in between paved lanes. Previous studies have challenged the 
orthodox ideas of planning through discourse, such as ‘place-making’ in the contemporary 
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city, in the context of these informal spaces [33–35]. Recent research has drawn attention 
to reconsidering the possibility of formalizing these spaces to contribute to urban 
sustainability as green infrastructure [36–40], and provides evidence that these spaces can 
be valuable as green space and can meet the conditions necessary for recreational use 
[25,41–43]. Rupprecht and Byrne [41,44] call these spaces informal urban green space 
(IGS) and define IGS as a space with a history of strong artificial disturbance and 
spontaneous vegetation occupying some or all of the space. They classified IGS into nine 
types: Street verges, lots, gap, railway, brownfields, waterside, structural, microsite, and 
powerline. Furthermore, Rupprecht [25] proposed a participatory IGS management 
approach based on a survey of residents’ perceptions in four representative shrinking cities 
in Japan. IGS is valued by residents similar to UGS, paticularly in regard to the opportunity 
to access nature in urban areas [42]. However, a recent review found that the biodiversity 
literature is critically biased in its focus on urban forests or parks and its neglect of IGS 
[43]. Despite studies’ efforts to enrich the discourse about green spaces, like IGS, that are 
not included in the formal classification and to work towards empirical management 
systems, it is still not recognized by stakeholders in urban planning. In the evolving 
discourse on IGS, of course, proposed solutions that distinguish green spaces in binaries, 
such as informal and formal, and focus solely on scientific-ecological arguments may not 
sufficiently capture the dynamics between humans and nature in urban areas [44,45]. 
Further research is thus needed on how residents perceive IGS, and what influences their 
perception. 
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1.2 Definition of Informal Green Space 
The reason why the concept of 「informal green space」began to receive interest 
and attention from scholar studying UGS is because challenges of UGS that has been 
institutionalized are mounting. In cities where urbanization has already progressed 
considerably or has been rapidly progressing, the pressure on the formation of UGS has 
been put on the supplementation of urban environment and compensation for the QOL of 
residents. UGS constructed under pressure is often not capable of accomplishing their 
original function as green spaces due to poor management and indifference. This leads to 
a retreat of the issue of UGS, which deprioritized from urban planning as well as the budget 
cut from the national and local governments. This process affects cities that have no 
adequate supply of UGS. The supply of new UGS is limited because land prices are raised 
due to urbanization, public land availability is limited, and financial support is limited. 
However, changes in population composition, such as population decline and aging 
following the rapid urbanization process, lead to the creation of interstitial spaces. Urban 
interstitial spaces exist that may be associated with leftover spaces or by-products 
unfolding from heterogeneous and discrete urban planning [46]. The interstice is a ‘small 
or narrow space’ and it may exist among all types of urban contexts. These interstitial 
spaces can have an important function not only as habitats but also for the relationship 
between nature and humans [46,47]. Urban interstitial spaces may be referred to as 
‘margins’, ‘fringe’, and ‘in-between’ from the viewpoint of space formation. In other words, 
these spaces are surrounded by other spaces which are more standardized, regulated 
through legal power or imbued with strong identity [33]. In recent research, there is a 
growing interest in ruderal landscapes [48] with spontaneous vegetation in urban interstices. 
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These are often referred to as ‘urban wilderness’ or ‘wasteland’ with a new perspective on 
urban ecology and residents’ recreation. They comprise various successional stages of 
vegetation and ecological communities with often high species richness. Yet despite their 
high potential, wastelands in urban areas are still often seen as abandoned lands, where 
spontaneous vegetation grows without human maintenance [49]. Examining such green 
space from vacant lots and riverbanks to railway or street verges can elicit many valuable 
new questions and insights. However, these areas have received only limited attention from 
researchers and the government. Jorgensen and Tylecote (2007) [40] have called the 
ambiguous, in-between or liminal vegetated spaces found in cities throughout the world 
‘ambivalent landscapes’.  
In terms of ambivalent space, the word 「informal」and 「informal green space」is 
nothing new [44]. Several scholars have used the term 「informal」to describe a space or 
a specific group [50–53], but 「informal green space」has not been defined to 
systematically pursue repeatable research based on the concept of green space [44]. 
Therefore, Rupprecht and Byrne (2014b) [44] proposed a definition of the previously 
already used term 「informal green space」in order to allow other scholars to study the 
topic systematically and repeatedly. They define 「informal green space」as follow [44]: 
✓ Decorative planting including flower beds, gardens, secondary-growth 
urban forest and agricultural areas are not included in the definition of 
「informal green space」.  
✓ The difference between the above space and 「informal green 
space」depends on whether the space is managed and developed. 
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✓ Plants planted and intentionally preserved by owners are not included in the 
definition of 「informal green space」. 
✓ Forests and secondary-growth urban forests are excluded from the definition 
of 「informal green space」, since most forest are recognized for their 
recreational value. 
✓ The typology of 「informal green space」includes nine different subtypes; 
street verge, lot, gap, railway, brownfield, waterside, structural, microsite, 
and power line. 
This dissertation study extracts the field information from the entire city and 
classified the characteristics of the distribution to provide a refined and improved definition. 
Therefore, in this study, 「informal green space」is defined as follows (Figure 1). Green 
space is defined as the space containing vegetation in whole or in part [3]. Therefore, the 
beginning of the discrimination of 「informal green space」depends on whether or not the 
vegetation is distributed within in space. Included vegetation is spontaneous vegetation, 
which is not intentionally planned or managed. 「Informal green space」includes spaces 
for which no or limited management is performed. Limited management refers to the extent 
of eliminating overgrown weeds in the space. Even if management efforts are undertaken, 
it is included in 「informal green space」only if it is done for the integrity of the space 
(for example, for civil management purposes only to prevent flooding, not recreational 
purpose, on river banks). 「Informal green space」excludes spaces that are recognized as 
institutionalized green spaces such as urban parks and secondary forests. 
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Figure 1 – Concept map of Definition of Informal Green Space  
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1.3 Research Questions  
In this study, I explore the potential of IGS as a supplementary urban green space in 
contributing to well-being in the urban environment given the spatial and financial 
constraints of Asian cities with a high population density, as represented by the case of 
Ichikawa City, Japan. Despite the many types of green space data sources provided by 
municipalities, there is no official and standardized data on IGS. Therefore, this study 
collects basic spatial data through fieldwork and residents’ perception. Moreover, since 
IGS is not an officially recognized space as a formal classification category for either 
conservation or recreation, it may be difficult for residents to perceive IGS as a UGS. I 
hypothesize that their attitude towards green space is not based on formal education, but 
rather formed through experience and influences in real life. Therefore, to explore the 
issues, this paper seeks to contemplate the understanding of IGS against the background of 
residents’ perception of existing green spaces, such as urban parks. To consider and 
evaluate IGS as supplementary green space in cities, this study focused on the following 
research questions on perspectives 「spatial distribution」 and 「perception」: 
SPATIAL DISTRIBUTION 
1. How many IGS are distributed throughout Ichikawa city? 
2. What types of IGS exist in Ichikawa city? 
3.  What are the characteristics of land use patterns and IGS distribution? 
PERCEPTION 
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1. What are the merits of IGS that residents perceive and why are they reluctant to 
use IGS (as indicated by previous research)? 
2. What are the characteristics of the perception differences by IGS type? 
3. How does IGS perception differ depending on UGS experience? 
4. How do residents perceive IGS depending on their residential environment;  
5. What is the difference and relation between residents’ attitudes toward urban 
nature?  
This study explores the answers to the above research questions and examines IGS 
availability as a supplemental green space. 
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CHAPTER 2. LITERATURE REVIEW 
2.1 Challenges towards Urban Green Space  
Many researchers who have contributed to the study of green space have addressed 
the benefits of green space [54–56]. In the spatial characteristics of the urbanization where 
the natural elements and environment of the original nature disappear, and the artifacts 
such as buildings and paved roads occupy a large number of spaces, the function and role 
that green space can provide have attracted attention. Therefore, the planning and 
management of urban green spaces is addressed as a key important issue in the context of 
densities and compact cities [57]. Despite the issues of the function and benefits of urban 
green spaces, it faces overall difficulties in creating new green spaces in dense urban 
environments. These difficulties are shown for cities that have already undergone or 
intensified urbanization processes. Already dense cities challenge the lack of spaces for 
new urban green spaces [54,58]. In addition, the dense urban infrastructures can create 
limits for supplementation and reinforcement of green spaces. Ng et al. (2012) [59] say that 
the difficulty of securing the right to view due to narrow walking, high pedestrian flow, 
traffic restrictions, and high-rise buildings creates difficulties in strengthening the green 
space in Hong Kong. Tian et al (2012) [60] suggested that in cities where urbanization has 
been already developed, densely laid infrastructures such as cables and pipes under the 
ground could affect the difficulty of developing new green spaces. Current urban parks or 
other green spaces may be differently perceived based on indicators such as distance from 
residence, the age and income of users [31]. Nearby parks have a positive impact on 
property. If the residence is within about 500m from the park, not only the medium-sized 
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parks but also the small green patches can have positive effect [61,62]. However, the 
negative and positive perception towards green spaces along the distance increase 
ambivalence. Li and Brown (1980) [63] have shown the annoyance that can occur in green 
spaces. Green spaces as public spaces may cause noise due to overuse or related facilities 
such as parking lots. The noise emitted from green spaces, which are set up for public 
health, can be seen as a negative factor to the surrounding people [61,63]. Therefore, Li 
and Brown (1980) [63] point out that the net effect of the resulting green spaces may be 
close to zero because the benefits of green spaces and the annoyance are triggered 
simultaneously. The expectations and demands of people towards green spaces are 
influenced by many social changes today. Community changes in nature and urban bring 
about more complex culture today and demanding changes in urban green space as outdoor 
spaces. The pattern of use toward urban parks and green spaces changes, and concerns 
about increased safety affect the perception of avoiding public spaces [31,64]. The result 
of changes in patterns of recreation and leisure activities demand facilities that have more 
indoor activities and enable more diverse activities. If urban green spaces fail to respond 
to rapid changes in user tendency, they face difficulties in being ignored or declining 
despite their potential [31]. The challenges imposed on urban green spaces today are not 
only spatial limitations and rapidly changing social need, but also low financial support to 
a regional or national government. Urban green spaces have low policy priorities at 
national or regional levels in many parts of the world. Financial budget is often limited 
[31,65]. This eventually leads to the circulation of concerns about urban green spaces, as 
low policy priorities and budget serve as a barrier to meeting social needs and improving 
low quality. 
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2.2 Towards New Chances in Green Space 
In shrinking cities, there is an increasing interest in integrating wasteland, which is 
defined as neglected and unmanaged areas, into green infrastructure [66]. Wasteland 
occurred in response to the dramatic policy, economic and social changes in urban structure 
due to the population decrease in the process of de-industrialization [39,67]. In Europe, 
reconstruction of cities that have been repeated over decades has led to the creation of land 
that was left unused [68]. In Japan, population declines were recorded since the peak in 
2008, and the incidence of vacant lots with empty houses has increased [69]. Wasteland 
can be perceived as an opportunity and also as a threat, depending on the perspective of 
view. In general, wasteland tends to be perceived as a signal of decline by residents, thus 
it may be also recognized as a criminal association and functional exhaustion of urban 
degradation [70]. Nevertheless, in recent studies, wastelands are attracting attention as an 
opportunity to integrate urban green structures under the condition of declining urban 
structures [68]. From an ecological point of view, wastelands have the potential to promote 
urban biodiversity by providing a wide range of environmental conditions on an urban 
scale [39]. Wastelands become a potentially important habitat for biodiversity in cities, 
which may often accommodate a rich of flora and fauna, including rare species [71–73]. In 
the urban spatial structure, wastelands have been addressed the discourse of 
appropriateness for urban biodiversity, since there are various vegetation stages from the 
level that can provide a wide range of habitat mosaics for urban life to the minimum patches 
[68]. Generally, the higher the variety of habitats, the higher the variety of species, and the 
coexistence of groups of species in a specific habitat. Moreover, some species prefer small-
scale, variable format mosaic. For the high level of biodiversity in the cities, it is suggested 
 14 
to have a wide variety of urban green spaces and wastelands with various succession stages. 
Therefore, for ecologists, wastelands attract interest as a place of opportunity to create 
habitats or wildlife in the heart of a dense city [71,72]. From a social point of view, urban 
planners should find sustainable and inclusive solutions in response to the urban ecological 
functions and social needs of urbanization. In dense cities, it is necessary to discuss the 
challenges facing the green space planning and to emphasize the integration of existing 
green space in the new built environment [74]. In order words, the importance of the 
standard use of open space is emphasized. In these urban social needs, wastelands can offer 
opportunities to integrate urban green space structures [68]. Wastelands can provide 
residents with opportunities to interact with recreational activities and natural elements 
[75–78]. Besides, some residents may prefer to visually wastelands consisting of 
spontaneously vegetation structures rather than intentional plant structural patterns [79,80]. 
Wastelands are also referred to as ‘ruderal or derelict sites’ as sources of abandoned or 
neglected in urban spaces. These spaces remain typically neglected in the liminal and 
marginal urban infrastructures and are associated with empty, commercial, industrial, and 
interstice lands [48,81]. Rupprecht and Byrne (2014) defined wastelands as Informal Green 
Space (IGS) and defined sub-typologies in order to pursue research that can be repeated in 
the future [44]. Many other scholars also have interesting in informal green space as a 
potential solution to the ambiguous spaces of the city and are discussing the areas that are 
abandoned or neglected for socio-cultural and ecological opportunities [82–84]. In general, 
however, the official documents on urban green spaces focus on the most formal and 
widely recognized main categories, such as parks, forests, gardens, and street green etc 
[32]. Therefore, spaces such as informal green space deviate from the area in which the 
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spatial data sources are established and institutionally managed by national or local 
governments.  
2.3 Overview of Literature on Informal Green Space 
The study of informal green spaces is nothing new among scholars who contributed 
to the study of the urban environment and the quality of life of residents. As to the primary 
question of what type of natural elements are related to human health and well-being, the 
limitations of established public spaces such as urban parks have begun to be pointed out 
[85–87]. Ekkel and Vries (2017) [88] has raised questions about nature in other forms that 
are more relevant to natural types and can also be used for recreation purposes when 
residents contact with nature in the urban area. Former studies related to the perception and 
value of green space were conducted mainly in clearly defined areas such as urban parks 
and forest [21,89–91]. As a result, the issues regarding usage patterns and residents’ 
perception of informally unmanaged or relatively less obvious spaces have not been 
supported. This background of knowledge is because most urban green spaces have been 
supported by formal identification. Therefore, the municipal governments use the 
published spatial data sources to institutionally manage the green spaces, so there is 
insufficient and unsustainable information on other classified green areas [57]. 
Feltynowski et al (2018) [32] pointed out that in many discussions on official documents 
related to urban and green planning, some types of green spaces tend to be overlooked and 
sometimes overly emphasized on other spaces. Furthermore, they criticized that the 
definition and classification of data currently used for urban green spaces do not lead to 
debates on what urban green spaces are and how urban green spaces are related to other 
types of green space categories. To discuss the nature of urban vegetation diversity in the 
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Mediterranean, Heywood (2017) [92] included ‘informal green space’ in the definition of 
urban green spaces and it defined as ‘wastelands’, ‘brownfields’, and ‘abandoned industrial 
sites’. The researcher also pointed out that informal green space tends to be overlooked 
despite being a source of valuable biodiversity and that it could accommodate a large 
number of native species. In order to evaluate the value of urban green space in Britain, 
Perino et al (2014) [93] divided the green space types into three categories so that they 
could have different marginal value and defined as follow: ‘Formal Recreation Sites’, 
‘City-Edge Greenspace’, and ‘Informal Greenspace’. Rupprecht and Byrne (2014a) [41] 
accepted the concept of ‘marginal’ and ‘inbetween’ of ‘wastelands’ and ‘ruderal landscape’, 
and derived subtypes to contribute to the continued advancement of informal green space 
in future research: lot, gap, street verge, brownfield, waterside, structural, railway, and 
powerline. The subtypes they derived were compared to both Brisbane, Australia and 
Sapporo, Japan to enhance capacity and demonstrate the quantitave value of informal green 
space in the cities. While awareness and interest in informal green space are incresing, 
there is still limitations on informal green space. Pietrzyk-Kaszyńska et al (2017) [42] 
pointed out the reasons why informal green spaces have limitations in recognition, such as 
small spatial scale, temporary nature, and uncertain landowners. In view of these 
limitations, informal green spaces were also referred to as ‘ambivalent landscape’, 
‘interstitial wilderness landscape’, or ‘liminal green spaces’. Czembrowski et al (2016) [94] 
has identified the characteristics of informal green space as poor management conditions, 
insufficient greenery, and low economic value, and suggested that the well-organized 
informal green space would be more visible to residents and would help them to have a 
more positive perception. Nonetheless, at the same time, stakeholders around the worlds 
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support formalizing of these informal green spaces and suggest that they can be preserved 
as area related to the green infrastructure network [95].  
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CHAPTER 3. METHODOLOGY 
3.1 Study Site 
3.1.1 Urban development  
The focus of this study is Ichikawa, located in Chiba Prefecture, Japan. The city 
currently has an area of 57.10 km2 and a population of 487,305 (September 2018). This 
city has been formed while being strongly influenced by outer Tokyo. Since Ichikawa was 
established as an administrative district in 1934, it has been developed into a city by 
annexations and landfills. The current city territory, which began to build landfills from 
the late 1950s, was completed in the 1980s (Figure 2).  
 
<the author reworked based on government-supplied data> 
Figure 2 - Expansion of Area  
Industrial districts were built on landfills and commercial and office facilities were 
concentrated around the stations. As a result, the population was concentrated, and the 
projects related the housing construction were carried out rapidly. These processes showed 
typical urbanized land change with a marked decrease in agricultural area and forest areas 
(Figure 3).  
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Figure 3 – Land cover Change of Ichikawa in 1976 and 2014 
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According to the report of Ichikawa City related to the trend of urbanization 
development [96], the city started the housing projects in earnest from 1914 when the 
traffic started to develop, and population inflow began. As a result of the landfill project 
and the rapid growth of the Japanese economy, the change from 1955 to 1973 marked a 
change in Tokyo and its satellite cities. The population of Ichikawa City has been steadily 
increasing since its greatest increase between 1955 and 1975, with the number of household 
members has declined to 2.01 now (Figure 4).  
 
Figure 4 – Expansion of Population on Ichikawa 
The urbanization process of Ichikawa City started from the center of the city, which 
is the center of transportation, and extended to the North part, which occupies most of the 
forest area of the whole city. Since the 1980s when the city’s appearance was completed 
in its present form (see Figure 2), the proportion of workers in the primary and secondary 
industries decreased and the proportion of the tertiary industry workers increased, resulting 
in a typical change in the industrial structure (Figure 4) [96,97].  
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Figure 5 – The Change in the Composition of Workers on Industry  
However, faster urbanization than the pace of maintenance of the city has caused 
difficulties in acquiring public lands due to rising land prices. Therefore, it led to such 
problems as the inadequacy of urban infrastructure such as urban parks. In addition, since 
most of the residents came from the outside, the government of Ichikawa City has pointed 
out the difficulty of forming a sense of solidarity among residents for the improvement of 
local consciousness and the creation and maintenance of a friendly residential environment 
[96].  
3.1.2 Green Space Conditions 
Since most citizens migrated from outside the city, the general sense of community 
attachment is low. This phenomenon influenced the city government to attempt addressing 
it through urban plans and creating green spaces. Ichikawa government has implemented 
several town plans for improving residents’ quality of life since the year, 2000 [96,97]. The 
construction of urban park in Ichikawa City began in 1956 [98]. From 1956 to 2010, there 
are 7 types of 12 types of urban parks (Appendix Ⅰ. Types of urban parks in Japan) that are 
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classified under the Japanese Urban Park Act were created. The seven types of urban parks 
in Ichikawa City are as follows: city block parks, neighborhood parks, community parks, 
comprehensive parks, sport parks, specific parks, and ornamental green spaces. There are 
364 urban parks in Ichikawa City, and their area is 140.07ha (1.407km2), which are 
distributed in a proportion of 2.46% of the entire city area. 
Table 1 – Extablishment of urban parks by period  
Types 1950 1960 1970 1980 1990 2000 
City Block parks 
m2 - 28,203 140,655 71,825 28,936 34,173 
number - 20 119 92 40 37 
sub total 303,792 m2 (308) 
Neighborhood 
parks 
m2 13,000 - 68,966 45,335 - 40,746 
number 1 - 4 4 - 2 
sub total 168,047 m2 (11) 
Community parks 
m2 83,684 - - - - - 
number 1 - - - - - 
sub total 83,684 m2 (1) 
Comprehensive 
parks 
m2 - -  113,868 - - 
number - -  1 - - 
sub total 141,203 m2 (2) 
Sport parks 
m2 73,497 - 18,581 - - - 
number 1 - 1 - - - 
sub total 92,078 (2) 
Specific Parks 
m2 - - 58,683 - - - 
number - - 3 - - - 
sub total 58,683 m2 (3) 
Ornamental Green 
Spaces 
m2 - 245,316 - 137,750 42,001 134,661 
number - 1 - 10 10 16 
sub total 559,728 m2 (37) 
Total 1,406,393 m2 (364) 
<The year of measurement date is 2010: The year 2010 is the year for the creation of the latest 
urban park related information from the national geographic information provided by the Japanese 
Ministry of Land, Infrastructure, and Transport.> 
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 In the 1970s, when the urbanization was rapidly progressing due to the influx of 
the population, the largest number of parks was constructed (Table 1 and Figure 6). Since 
then, Ornamental Green Spaces, established to preserve urban nature, have been steadily 
designated and constructed since 1980s, representing the current amount of green space (as 
of 2010). According to the Green Master Plan of Ichikawa City [98], the government aimed 
to improve green space from 2003 to 2025 in three steps, using green space per capita 
(m2/person) as an indicator. The indicator at the time they declared the plan was 2.70 m2, 
and the next goal was set at 3.85 m2 for 2015 before the final goal of 4.73 m2 per capita by 
2020 [98]. However, the city only had 3.43 m2 per capita as of 2016, and it seems unlikely 
that it is possible to provide residents with equal opportunity to use green space according 
to the Urban Park Act of Japan, which recommends 10.0 m2 per capita.  
 
<The year of measurement date is 2010.> 
Figure 6 – Extablishment of urban pars by period 
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3.1.3 The North and South areas 
In Ichikawa Urban Planning [97], Ichikawa is divided into four areas to establish 
and manage urban and green space plans for their regional characteristics: Northwest, 
Northeast, Central, and South area. In this study, the study site was divided into the 
Northern part and the Southern part in consideration of characteristics of the population 
composition and land use patterns (Figure 7). In the Northern part including the Northwest 
and Northeast areas, rich forests were formed until the mid-1950s, and farmland was 
distributed using abundant water. However, since the JR Sobu line was opened, 
urbanization centered around the station led to a significant decrease in the fields and 
farmlands and flourishing orchards from the center of the city move to the Northeast. In 
the Southern part including the Central, and South areas, was once crowded with paddy 
fields and reed beds in lowlands spread widely and agriculture was popular. However, after 
the opening of the JR Sobu line in 1955 and the Tokyo Metro Tozai line in 1960, the 
urbanization has accelerated in accordance. As a result, lowlands were landfilled to become 
housing and the reclamation of the public water areas on the coast has turned into industrial 
districts. Therefore, residential areas in the Northern area, where most of the farmland is 
located and where historical and cultural recourses such as temples are relatively preserved, 
are dominated by detached houses. On the other hand, the residential areas in the Southern 
area, which forms a downtown area based on commerce and industry, is dominated by 
multiple housing such as mansions (Figure 8).  
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Figure 7 – District classification by city master plan of Ichikawa city 
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1 Some of the total water areas overlap with urbanization control areas. 2 The agricultural district is included in the controlled urbanization district. 3 
Forest area exists not only in agricultural districts, but also residence districts and controlled urbanization districts. 
Figure 8 – Land use categories in Ichikawa City 
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The difference in population density between the North and South of this city may 
be related to land use patterns. The Southern area with the dense residential area such as 
renovated downtowns and high-rise mansion has a higher population density than the 
Northern area where detached houses are distributed. In addition, the Southern part is based 
on industry and commerce, showing a dense population distribution compared to the 
agricultural-based Northern part (Figure 9). In particular, the population density in the 
Southern area is concentrated around the JR Sobu line and Tozai line, which are the centers 
of urbanization of Ichikawa city. 
Although there are no internationally standardized and integrated standards for the 
elderly age, the pension system according to the aging regulations has generally been 
accepted in most developed countries as criteria to define the ‘aged’ age, mainly for those 
aged 60 or 65 [99]. In addition, the United Nations (UN) and the World Health 
Organization (WHO) have defined the ageing index as follows: 
 More than 7% of the population is 65 years or older: “aging society” 
 More than 14% of the population is 65 years or older: “aged society” 
 More than 21% of the population is 65 years or older: “super-aged society” 
According to the definition of UN and WHO, Japan has entered a super-aged 
society since 2013, where the population aged 65 or older accounts for more than 25% [73]. 
The aging index of Ichikawa City based on the definition of UN and WHO is shown in 
(Figure 10). 
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Figure 9 – Population density in the North and South areas  
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Figure 10 – Aging Index of Ichikawa 
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The average aging index of 221 Chome areas, excluding 15 uninhabited areas such 
as factory districts, was at 21.93%. However, compared to the aging index in the Northern 
and Southern areas, the aging index in the Northern area is noticeable higher. The average 
aging index in the North is 25.96%, while the average aging index in the South is 15.76%. 
The aging population of the entire Ichikawa is similar to the whole of Japan, which has 
already entered a super-aged society, but the Northern region is advanced beyond that.  
Table 2 – Distribution of urban green space on North and South area 
The number of UGS North (m2) South (m2) Total (m2) 
City Block parks 133 (122,127) 175 (180,843) 308 (303,792) 
Neighborhood parks 2 (23,996) 9 (144,051) 11 (168,047) 
Community parks 3 (111,019) - 1 (83,684) 
Comprehensive parks 1 (113,868) - 1 (113,868) 
Sport parks 1 (73,497) 1 (18,581) 2 (92,078) 
Specific Parks 2 (58,683) - 2 (58,683) 
Ornamental Green Spaces 36 (314,412) 1 (245,316) 37 (559,728) 
Total  178 (817,602) 186 (588,791) 364 (1,406,393) 
green space per capita  4.00 (m2/person) 2.12 (m2/person) 2.91 (m2/person) 
<The year of measurement date is 2010: The year 2010 is the year for the creation of the latest 
urban park related information from the national geographic information provided by the Japanese 
Ministry of Land, Infrastructure, and Transport.> 
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3.2 Data Collection 
3.2.1 Field work 
IGS usually does not be constructed as formal documents or dataset. Therefore, the 
fieldwork is an essential prerequisite to understanding the distribution and proportion of 
IGS on the study area. It is difficult to obtain all field information that is not formulated for 
the entire city area. Therefore, in this study, sampling strategy was used to obtain on-site 
information about IGS in Ichikawa City. Hirzel and Guisan (2002) lay out four types of 
sampling strategies: ‘Equal-stratified,' ‘Regular,' ‘Random,' and ‘Proportional-stratified’ 
[100]. Hirzel and Guisan (2002) stated that ‘Regular’ and ‘Equal-stratified’ are the more 
effective methods to measure presence and absence prediction.  
 
Figure 11 – Conceptual diagram of location of city block park and neighborhood park  
Considering that there is no environmental information about the study site 
regarding IGS, ‘Regular sampling strategy’ was applied in this study. Assuming that IGS 
can supplement the minimum role for UGS, the grid spacing at Ichikawa City was placed 
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by refereeing to the installation criteria of city block parks (Figure 11 – Conceptual diagram 
of location of city block park and neighborhood park), which is the smallest urban park in 
Japan (Appendix Ⅰ. Types of urban parks in Japan).  
 
 
Figure 12 – Sampling strategy for fieldwork  
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City block parks are constructed at a distance of 250m and has a standard area of 
0.25ha. Therefore, each sample site was placed at an interval of 500m grid in the entire 
area of Ichikawa City and 50m square Sample Sites were placed at the intersection of each 
grid (Figure 12). The area of one sample site, 0.25ha (2,500 m2), is equal to the area of the 
installation standard of city block parks. The total number of sample sites site is 229 and 
the whole quantity is 57.25ha, which occupies about 1% of the city (Table 3).  
Table 3 – Sample sites informaion on each area  
Area North South Total 
The number of sample site 119 110 229 
The size of sample site 
297,500 m2 
(29.75ha) 
275,000 m2 
(27.5ha) 
572,000 m2 
(57.2ha) 
Sample site ratio of each area 
(area size) 
1 % 
(29.68 km2) 
1 % 
(27.42 km2) 
1 % 
(57.10 km2) 
The criteria for distinguishing IGS was based on ‘Are there any spontaneous 
vegetation?’ and ‘Is it possible as open space?’ (see also Chapter 1). The extent of IGS in 
each sample site by field information was designed by the vegetated areas. If the proportion 
of the vegetated area occupied on each sample site is more than half, the entire space is 
regarded as IGS (Figure 13 – (A) to (D)). If the proportion of the vegetated area in each 
sample site is less than half, then only the vegetated area is regarded as IGS (Figure 13 – 
(a) to (d)). The vegetation space was surveyed in areas of at least 1m in length and width. 
The field survey in this study did not address the issue of land ownership. 
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Figure 13 – Scope area example of IGS on sampling sites 
The collection of IGS information on each sample site was carried out through a 
direct site visit, and the location information of each sample site was referred by extracting 
geographical coordinate using ArcGIS. Field work was conducted for three months from 
November 2016 to January 2017 after the pilot fieldwork October 2016.  
3.2.2 Mail-back Questionnaire 
To explore the research question about whether IGS is available as supplementary 
green space, it is necessary to understand not only the spatial distribution characteristics of 
IGS but also the perception of the residents toward IGS. Therefore, a questionnaire survey 
was conducted to understand the residents’ perception. Before creating the survey 
instrument, I conducted a pilot workshop on IGS with 70 undergraduate students of 
agricultural science and landscape architecture. I discussed the merits IGS is considered to 
have and reasons why one may be reluctant to use it. Results were used to create the 
questionnaire. The content of the questionnaire consisted of 91 questions about 3 subjects 
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in total, including respondents' general composition, questions about UGS, and questions 
about IGS. The questions about UGS consisted of 6 about experiences and 10 about 
attitudes. The question about IGS consisted of 16 about general recognition and 6 about 
attitudes toward each type. To ensure the contents of the questionnaire were easy to 
understand and answer for residents without a relevant professional or academic 
background, grammar and wording were revised with the aid of seven native non-specialist 
Japanese speakers. Given the large number of question items of this study, the 
questionnaire survey method was undertaken as a mail-back questionnaire that respondents 
could complete at home anytime. One questionnaire kit included a question sheet 
(Appendix Ⅴ-1. Question sheet (translated in English)), a statement explaining the purpose 
of this survey (Appendix Ⅴ-2. The statement explaining the purpose of this study (Japanese 
original), and a letter envelope that the respondents can re-send their response. The 
questionnaire kit was distributed first within residential areas inside sample sites. If there 
is no residence in sample site or there is insufficient residence to distribute, the buffer is 
set to 50m and 100m. If there is no residence in the 100m buffer of the sample site, the 
sample site is excluded from distribution area. 20 kits were distributed per sample site, and 
3,700 kits were distributed for 185 sample sites. The survey kit was distributed for a month 
in July 2017. In the survey guide, the period of outgoing was specified by September 30, 
2017, but a few replies arrived for about two weeks thereafter. Of the 3,700-questionnaire 
distributed, 567 responses were received (reply rate: 15.32%). Some enthusiastic 
respondents sent comments on IGS and its survey contents using memos and letters. 517 
responses were used as the data of this study except for poor responses or when there was 
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more than 50% blank space. The number of replies per sample site was from 1 to 8, with 
an average of 3.29 responses (Figure 14). 
  
Figure 14 – Number of responses per sample site 
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3.3 Analysis  
3.3.1 Field work 
To conduct field work using Regular Sampling Strategy, it is necessary to designate 
sample sites arranged at regular intervals. This study used the ‘create fishnet’ function in 
the ArcGIS (version 10.5) sampling toolset to set the grid at 500m intervals. After assigning 
numbers to the set grid, the geographic coordinates corresponding to the central point of 
each sample site was obtained. Information from IGS found in Ichikawa City was input 
into as a polygon data in the ArcGIS and quantitative information was extracted for each. 
Each IGS information extracted from ArcGIS was recoded for statistical analysis, and the 
statistical software used was Excel 2016 and IBM SPSS (version 25). The correlation and 
comparative analysis of the IGS and land use patterns etc. used the Chi-Square test (X2 test) 
and Pearson Correlation analysis.  
 
3.3.2 Questionnaire  
To compare the differences and characteristics of the perceptions of IGS from the 
two perspectives, the overall recognition of IGS was investigated into two perspectives of 
the eight merits (ME) of IGS and the eight reasons for reluctance to use IGS (RE):  
• (ME.1) IGS makes urban landscape beautiful;  
• (ME.2) IGS can make me feel nature in an urban area;  
• (ME.3) IGS is easy to access because it is close to where I live;  
• (ME.4) it is possible to use IGS freely in many ways;  
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• (ME.5) IGS can be a place where children can play;  
• (ME.6) IGS can be a habitat for living things;  
• (ME.7) IGS has the effect of suppressing dust;  
• (ME.8) IGS can be useful for air purification;  
• (RE.1) I’m concerned about the conflict with the landowner of the site;  
• (RE.2) signs or fences make it difficult to get into the site;  
• (RE.3) risk of injury;  
• (RE.4) there is a lot of trash inside; 
•  (RE.5) it seems to be polluted;  
• (RE.6) it is not managed for use; 
•  (RE.7) it is too small or narrow to use; and  
• (RE.8) it may be either developed or disappear someday.  
ME and RE used as dependent variables and independents variables to compare the 
general attributes of respondents, experience with UGS, the relationship between 
surrounding greenery and residence environment, and attitude towards UGS. The attitude 
of residents toward UGS (AT) was organized into then categories based on the pilot 
workshop:  
• (AT.1) I cherish the urban nature with plants and animals;  
• (AT.2) UGS makes my everyday life environment healthy;  
• (AT.3) it is important to coexist with plants, animals, and humans in an 
urban environment;  
• (AT.4) I’m willing to participate as a volunteer to conserve nature; 
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•  (AT.5) I’m willing to arrange a time for conserving nature;  
• (AT.6) I’m willing to pay some money to conserve nature;  
• (AT.7) I’ve known plants, animals, and insects that are often observed in or 
near my area;  
• (AT.8) I can feel the community attachment from plants, animals, and 
insects that are often observed in or near my area; 
•  (AT.9) the neighborhood green space should be managed; and  
• (AT.10) the neighborhood green space should be convenient.  
For the variables for each section, the values for asymmetry and kurtosis were 
considered acceptable between −2 and +2 to prove normal univariate distribution [101–
103], but some variables did not meet normality. Therefore, the Mann-Whitney U test as a 
nonparametric test method was used to compare differences in IGS perception, and the 
Chi-Square test (X2 test) to analyze observations for statistically significant results. In 
addition, the factor analysis was conducted to reduce and interpret the ten attitudes toward 
the urban nature including UGS into useful factors. The reliability of the variables by factor 
analysis was tested using the Cronbach Alpha test of Kaiser-Meyer-Olkin measure of 
sampling adequacy (KMO). Logistic regression analysis was used to measure which 
factors can be classified into IGS perception using the forward conditional method after 
identifying the correlation between the IGS perceptions and attitudes. To verify the fitness 
of the logit model, the Hosmer-Lemeshow test was used. To statistically analyze and chart 
the questionnaire, Excel 2016 and IBM SPSS (version 25) software were used. 
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Figure 15 – Workflow of perception analysis 
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CHAPTER 4. RESULTS 
4.1 Spatial Characteristics 
A total of 229 sample sites were designed for IGS information collection in this study. 
By fieldwork, the IGS information was collected from 106 sites out of 229 sites (Table 4). 
The total area of the IGS distributed in this study site is 26,458.06 m2 (2.65ha) and consists 
of 229 patches. About 60% of the collected IGS patches were aggregated from the North 
area. The amount of IGS gathered corresponds to about 4.62% of the total sample sites 
quantity irradiated. This could be dealt with as a meaningful result, considering that 364 
urban green spaces as a facility that users are able to use such as urban parks account for 
about 2.46% of the entire city area. The proportion of IGS in each sample site ranged from 
0.04% to 99.9%, with an average of 4.61% (Figure 16). The 123 sample sites for which 
IGS is not identified include 22 sites that cannot be accessed directly: 2 centers of the 
construction sites, 8 center of the river, 1 highway, 9 centers of the industrial space, and 2 
conservation area. The overall distribution status of 106 sample sites identified by IGS is 
given in Appendix Ⅱ. Distribution status of Informal Green Space in 106 Sample sites  
Table 4 – IGS information collected in sample sites (SS)  
Scope North South Total 
The number of allocated SS (m2) 
120 
(300,000 m2) 
109 
(272,500 m2) 
229 
(572,500 m2) 
The number of SS with IGS 70 45 106 
The number of IGS patches (m2) 
140 
(16,973.43 m2) 
89 
(9,544.63 m2) 
229 
(26,458.06 m2) 
The IGS proportion in SS 5.65% 3.50% 4.62% 
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Figure 16 – IGS proportion in each sample site 
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4.1.1 Typology of IGS 
Rupprecht and Byrne (2014) identified nine types of IGS in Brisbane, Australia, 
and Sapporo, Japan: Street verges, Lots, Gap, Railway, Brownfields, Waterside, Structural, 
Microsite, and Power line [41]. Based on the data collected from the fieldwork, this study 
classified IGS into nine categories by replacing two existing with two new types found in 
Ichikawa: vacant lots (VT), street verges (ST), water verges (WT), gaps (GP)」, 
brownfields (BR), unimproved lands (UN), parking lot verges (PK) railroad verges (RA), 
and overgrown structures (OV) (Figure 17). A description of each type of IGS is attached 
in Appendix Ⅲ. Typology description of Informal Green Space in Ichikawa city 
 
Figure 17 – Nine Types of IGS on Ichikawa 
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4.1.1.1 Vacant lots (VT) 
 
Figure 18 – Photos of Vacant lots 
After the previous land use it is left untouched. The frame of the building or the 
debris of the infrastructure may remain partially. The former use was mostly housing, but 
now it is left unused and neglected. The type of vegetation depends on the extent of 
maintenance of the space and the period remaining from the time original use. The range 
of vegetation status in VT varied from Figure 18-(a), where a second plant succession has 
produced, to Figure 18-(b), where plant succession is restricted. In the case of restricted 
plant succession, as shown in  Figure 18-(b), management of the space is performed at least 
irregularly to remove overgrown plants. In contrast to the case of Figure 18-(b), Figure 18-
(a) has been left for a long time without even minimum maintenance, and a second 
succession plant has already been produced and maintained as a small-scale vegetation 
community. In addition, if the original function of the space is not long after its termination, 
the case of barren without vegetation occurs. Plants that grow in the space are formed 
spontaneously, not intentionally by humans. Access to space is restricted by signs or fences 
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for the protection of private property (Figure 18 (c) to (e)), but some are open (Figure 18 
(f)). As a protective barrier installed to restrict access to space, the fence ranges from rigid 
and dense forms to loosen forms. Most of the VTs are in residential districts as a site that 
had a house in the past. Therefore, even if the existing functions are terminated and become 
empty spaces, the development pressure for the new role is high. There is a difference in 
the period left by the space, but the space change also occurs. 
4.1.1.2 Street verges (ST) 
 
Figure 19 – Photos of Street verges 
ST is a space consisting mainly of vegetation patterns at the edge of an access road 
or pedestrian road. Spontaneous vegetation communities proceed linearly along the edge 
of the road and progressively encroach the street while leaving the structure behind. In 
Figure 19 (a) and (b), vegetation communities are linearly along the road, extending their 
territories with their back against the fence toward the inside of the street. Although the 
pavement of ST is coated with cement and asphalt as an impervious material, the vegetation 
spread from cracks of the pavement. Therefore, the road with ST may be recognized as the 
result of aging infrastructure (Figure 19 (b) and (c)). Consequently, ST often results in 
complaints from residents, and government and contractors carry out management to 
remove the overgrown plants in response to complaints. The frequency of control is 
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irregular. There are few elements such as signs and fences, that limit access, and 
accessibility depends on where the ST is located.  
4.1.1.3 Water verges (WT) 
 
Figure 20 – Photos of Water verges 
WT is a space formed by vegetation communities within 10m from the water body 
[41]. This type includes all section of water as a natural element such as river, canals, 
streams, and waterways, etc. Vegetation communities can be aquatic plants that connect 
directly into the water or grow in the ground around the water bodies. Spaces intentionally 
designed for recreation purpose, such as a waterside park, is excluded from the type. 
Therefore, the pattern of vegetation in WP is spontaneous and unstructured. In Figure 20-
(a), the distribution of vegetation shows a spontaneous form, not a designed planting 
pattern, and the expansion of plants from the water spread toward the engineering structure. 
Unlike VT, most of WT is managed to a certain extent without being abandoned or 
neglected. However, the management type of WT is carried out for engineering purposes 
such as disaster prevention and flood control of streams. This is the difference between the 
waterside park where the management of vegetation and facilities on the waterside is 
managed. Since most WT is not recreational spaces designed to contact with water, fences 
or signs that restrict direct access are presented (Figure 20-(b)).  
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4.1.1.4 Gaps (GP) 
 
Figure 21 – Photos of Gaps 
GP is a space of vegetation communities formed between structures. Structures 
include walls, fences, and building walls. GP can be between the same structures such ‘wall 
and wall (Figure 21-(a))’ , or between heterogeneous structures such as ‘wall and fence 
(Figure 21-(b))’ and ‘wall and building wall (Figure 21-(c)). Thus, the size of GP is mostly 
distributed on a small scale. The territories of GP are limited by the scope of the 
surrounding structures, which differs from the ST that spreads unrestrictedly atypically. 
The plants that are grown while left unattended are covered with GP. Therefore, the 
vegetation in this space has a spontaneously vegetation structure covered by weeds, etc. 
GP is left unmanaged and neglected with little control, and often garbage and 
miscellaneous items are dumped. In consequence, this type of management extent is either 
cutting overgrown weeds or disposing of waste, and the frequency of control is very 
irregular. Access to GP depends on the type of structure surrounding and the scale of the 
space.  
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4.1.1.5 Brownfields (BR) 
 
Figure 22 – Photos of Brownfields 
BR is a space that has ended the use and role of the existing infrastructure and is 
not currently used as its original role. The former role of the land is usually industry or 
commerce, not housing. In this study, BR included not only the site where the industry and 
commercial use were ended but also the supporting spaces around the construction site. In 
this study, the supporting space around the construction site is considered to be a place 
where dirt and building materials have been loaded and left unattended even after 
construction work has been completed (Figure 22-(a)). Because most of BR is located in 
places where the general public is less frequent, the space management is rarely done. 
Therefore, vegetation in BR forms a community of spontaneous plants according to the 
neglected period. Accessibility depends on where BR is located. Because BR, which played 
the role of industry, is found mainly in land use patterns in industrial districts, frequent 
access of ordinary people is restricted due to signs or fences (Figure 22-(b)). 
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4.1.1.6 Unimproved lands (UN) 
 
Figure 23 – Photos of Unimproved lands 
UN is an empty land with no infrastructures such as electricity and sewage facilities 
(Figure 23). This type is found mainly in the land use patterns of the Urbanization Control 
Area in Ichikawa City, the subject of this study. This type of IGS is a new type that was 
not defined in previous studies and may suggest that IGS types can be found according to 
the various types of land use. Since UN is not currently used for other purpose, systematic 
and regular management of space is not being carried out. This type also distributed on a 
relatively large scale compared to other IGS types. Therefore, the plants' succession of 
spontaneous vegetation is proceeded and forms a meadow. However, in some cases, the 
trees were intentionally planted by the landowners. Since the Urbanization Control Area is 
an area that inhibits urban sprawl for the time being due to a rapid increase in population 
and industry, low population density is one of the characteristics of this land use pattern. 
Moreover, most Urbanization Control Areas are located in the surrounding areas of the city, 
not in the central part of the city. Therefore, the accessibility of UN depends on where it is 
found.  
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4.1.1.7 Parking lot verges (PK) 
 
Figure 24 – Photos of Parking lot verges 
One of the types of IGS presented in this study, PK refers to a place where the 
empty land is being used as a parking space for secondary utilization. Parking tower and 
professional parking facilities operated by companies are excluded from the type of this 
study. PK may be identified by mixing with VT, as there are often secondary uses as a 
parking space after the function of VT has been terminated. However, it differs from VT 
in that the current space functions as a parking lot. In this study, PK was categorized as a 
new type of IGS and differentiated from the existing VT according to the current use status. 
There is a parking divider or sign inside the PK to identify functions as a parking lot (Figure 
24-(a)). PK does not form plant patterns designed to maintain the original purpose of 
parking or storing the car. Therefore, the vegetation distributed in PK grows spontaneously. 
The distribution scope of vegetation covered in the space ranges from overall or partial 
(Figure 24 (a) to (c)) to linearly along the edges (Figure 24 (d) and (e)). The space 
management is controlled by cutting or removing plants to maintain parking lots’ function, 
but the frequency of management depends on the degree of plant growth and is irregular. 
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Since PK is more likely to be found in residential areas, it is relatively more accessible to 
residents (Figure 24 (a) to (d)). It has a difference from the accessibility of the VT where 
access to space is restricted by fence or signs. 
4.1.1.8 Railroad verges (RA) 
 
Figure 25 – Photos of Railroad verges 
The vegetation space of RA is located within 10 m from the track and extends in a 
linear from along the track. Intentional vegetation patterns are rare because direct access is 
strictly controlled for safety reasons (Figure 25). Therefore, vegetation occurs 
spontaneously at or near the edge of the track. As a result, space management is often 
removed by using herbicide for safety reasons of trackways. The frequency of management 
if irregularly performed, depending on the degree of vegetation growth.  
4.1.1.9 Overgrown structures (OV) 
OV is a space where vegetation communities grow vertically, covering an artificial 
structure. Vines are dominant in the distribution of plant species. In the case of public 
buildings where there is no safety risk for the structures covered by plants, it may exhibit 
intentional patterns to improve the thermal environment. Depending on the type and 
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location of the structures, there may be differences in accessibility of the public.  To 
maintain structural safety, plants are routinely removed, and public access is blocked.  
 
Figure 26 – Photos of Overgrown structures 
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4.1.2 Distribution and Proportion 
In this study, the characteristics of IGS distribution were identified according to 
land use pattern and population composition. To clarify the classification of land use patters, 
it, which was divided into 15 categories, was simplified into four types: 「Residential Area 
(RES)」「Commercial Area (COM)」「Industrial Area (IND)」, and「Urbanization 
control Area (URB)」. Of the total sample sites, the land use pattern with the highest 
number of sample sites allocated was RES, which is more than half of the total (125 sites). 
The land use pattern in which the sample sites were allocated the least was COM, but the 
land use pattern that IGS is collected the least was IND. The range of sample sites with 
identified IGS in four land use patterns is about 42% to 59%. The proportion of IGS 
identified in each sample site ranged from 0.04% to 99.9%. Sample sites with less than 5% 
IGS area were more than half of the entire. Out of 229 IGS patches, the 169 were 
aggregated with less than 100 m2, and the average area of the entire patch was calculated 
as 115.53 m2. As a result, it could show that the IGS was distributed in small scale. IGS 
was distributed relatively evenly in four land use patterns. In particular, the small 
distribution dominated in RES and large-scale distribution over 50% was much higher in 
URB (X2= 26.371, sig (p)= 0.034, Figure 27). Of the five sites where IGS account for more 
than 50% in sample site, four are in the URB. 
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Figure 27 – Proportion of IGS quantity in sample site by land use patternsthe  
The 229 identified IGS patches classified by type are shown in Table 5 below.  
Table 5 – Identified IGS patches classification 
 VT ST WT GP BR UN PK RA OV total 
Count  44 40 10 59 3 20 47 2 4 229 
% 19.2 17.5 4.4 25.8 1.3 8.7 20.5 0.9 1.7 100.0 
Size 
(m2) 
8190.59  1567.44  1523.22  2283.66  1347.49  9601.77  1824.66  97.28  21.97  26458.1 
% 30.96 5.92 5.76 8.63 5.09 36.29 6.90 0.37 0.08 100.0 
Types: Vacant lots (VT), Street verges (ST), Water verges (WT), Gaps (GP), Brownfields (BR), 
Unimproved lands (UN), Parking lot verges (PK), Railroad verges (RA), and Overgrown structures 
(OV).  
GP patches are most frequently distributed, but the average area relative to the total 
GP that is distributed is 38.71 m2, which is below the overall average of 115.53 m2. On the 
other hand, BR patches are distributed 1.3% in the total 229 patches, but the average area 
is 449.16 m2, which is more than the average value. GP, PK, VT, and ST, which can be 
classified as being frequently distributed among nine types, can be easily encountered in 
everyday life. The IGS type that is frequently distributed and larger than the overall average 
area is VT, with an average area of 186.15 m2. On the other hand, the types with low 
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distribution ratios and small average areas are RA and OV, with average areas of 48.64 m2 
and 5.46 m2, respectively. 
To clarify the characteristics of the nine types of IGS distribution according to the 
four land use patterns, Chi-Square test (X2 test) was conducted to test whether there was a 
significant difference (X2= 137.711, sig (p)= 0.000, Table 6). There were no land use 
patterns that all nine types were present in but they were relatively evenly distributed in 
RES and URB. Seven types of IGS were distributed in RES. The number of patches of VT, 
ST, and GP was 78.9% in RES, indicating that specific types of IGS were frequently found. 
Moreover, the area occupied by VT in RES was dominated by 56.19% of the seven types 
of IGS. Of the nine types of IGS, RA was distributed only in COM. Considering that the 
commercial expansion of Ichikawa city was activated mainly from the rail station, it will 
be possible to explain the relationship between RA and COM. The most frequently 
distributed type in IND was ST. Of the 16 IGS patches distributed in the IND, ten were ST. 
Of the four land use patterns, BR was only distributed in IND and URB. Among them, the 
percentage of BR allocated in IND was overwhelmingly dominated at 90.14%. The most 
frequently distributed in URB was GP, and the highest type of quantity distribution was 
UN. GP in URB was frequently distributed (22 out of 75 patches), while the quantity 
distribution was rather low. A total of 20 UN patches were distributed in Ichikawa City, of 
which 19 were in URB. The IGS types distributed in all four land use patterns were VT, 
ST, and GP. VT was dominant in the RES. 68.2% of the total number of patches and 57.04% 
of the total quantity were in RES. The distribution of GP also prevailed in RES. 49.2% of 
the total number of patches and 50.6% of the total quantity were in RES.  
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Table 6 – IGS distribution by land use patterns 
Typs1 
Land use2 
VT ST WT GP BR UN PK RA OV total 
R 
E 
S 
Counts 30 16 7 29 - 1 38 - 2 123 
%of res3 24.4% 13.0% 5.7% 23.6% - 0.8% 30.9% - 1.6% 100.0% 
%of each 
type4 
68.2% 40.0% 70.0% 49.2% - 5.0% 80.9% - 50.0% 53.7% 
Size 
(m2) 
4672.04 529.33 523.44 1155.58 - 99.73 1327.74 - 6.26 8314.11 
%of res5 56.19% 6.37% 6.30% 13.90% - 1.20% 15.97% - 0.08% 100.0% 
%of each 
Types6 
57.04% 33.77% 34.36% 50.60% - 1.04% 72.77% - 28.49   
C 
O 
M 
Counts 2 1 - 5 - - 3 2 2 15 
%of com 13.3% 6.7% - 33.3% - - 20.0% 13.3% 13.3% 100.0% 
%of each 
Types 
4.5% 2.5% - 8.5% - - 6.4% 100.0% 50.0% 6.6% 
Size 
(m2) 
281.49 10.00 - 112.51 - - 204.06 97.28 15.71 721.05 
%of com 39.04% 1.39% - 15.60% - - 28.30% 13.4% 2.18% 100.0% 
%of each 
Types 
3.44% 0.64% - 4.93% - - 11.18% 100.00% 71.51%  
I 
N 
D 
Counts 1 10 - 3 2 - - - - 16 
%of ind 6.3% 62.5% - 18.8% 12.5% - - - - 100.0% 
%of each 
Types 
2.3% 25.0% - 5.1% 66.7% - - - - 7.0% 
Size 
(m2) 
2061.74 320.72 - 98.88 1214.62 - - - - 3695.96 
%of ind 55.78% 8.68% - 2.68% 32.86% - - - - 100.0% 
%of each 
Types 
25.17% 20.46% - 4.33% 90.14% - - - -  
U 
R 
B 
Counts 11 13 3 22 1 19 6 - - 75 
%of urb 14.7% 17.3% 4.0% 29.3% 1.3% 25.3% 8.0% - - 100.0% 
%of each 
Types 
25.0% 32.5% 30.0% 37.3% 33.3% 95.0% 12.8% - - 32.8% 
Size 
(m2) 
1175.32 707.40 999.78 916.69 132.87 9502.03 292.86 - - 13726.94 
%of urb 8.56% 5.15% 7.28% 6.68% 0.97% 69.22% 2.13% - - 100.0% 
%of each 
Types 
14.35% 45.13% 65.64% 40.14% 9.86% 98.96% 16.05% - -  
1 Types: Vacant lots (VT), Street verges (ST), Water verges (WT), Gaps (GP), Brownfields (BR), 
Unimproved lands (UN), Parking lot verges (PK), Railroad verges (RA), and Overgrown structures 
(OV); 2 Land use: Residential District (RES), Commerce District (COM), Industry District (IND), 
and Urbanization Control District (URB);  
3 The proportion of the number of patches each IGS type in the corresponding land use pattern; 4 
In the entirety of the corresponding IGS type, the proportion of the number of patches allocated in 
each land use pattern; 5 The proportion of each IGS quantity in corresponding land use pattern; 6 In 
the entirety of the corresponding IGS type, the proportion of the quantity allocated in each land use 
pattern. 
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Figure 28 – Adjusted aging Index of Ichikawa  
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Ichikawa City clearly shows a difference in population density and aging index 
between the Northern and Southern areas (see Figure 9 and Figure 10). The United Nations 
(UN) and World Health Organization (WHO) define the aging index in three stages: an 
aging society, aged society, and super-aged society. However, given Japan’s national 
situation, which has already entered the ‘super-aged society’ since 2013, the aging index 
in three-stage can be no longer capable of being differentiated. Moreover, in the Northern 
area of Ichikawa City, 90 out of 110 Chome areas showed that the aging index was higher 
than 21%. Therefore, this study further disaggregated the aging index (Figure 28). As can 
be seen on Figure 28, the distribution of elderly population in the Northern and Southern 
areas is highly unbalanced. The high levels of aging index are concentrated in the Northern 
part of city (Figure 29).  
 
Figure 29 – Distribution of Aging Indext of North and South areas of Ichikawa  
The number of IGS distributed in this study area was higher in the Northern area 
where the population density is relatively low, and the elderly population is high (Figure 
30). Of the total 229 IGS patches, 140 were patches in the Northern area, with a combined 
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area of 16,913.43 m2. The most frequently distributed IGS type in the Northern and 
Southern area was the same as GP, but the individual GP average size in the North was 
rather large (X2= 20.940, sig(p)= 0.007). 
 
Figure 30 – Comparison of the IGS quantity in the Northern and Southern areas 
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4.2 Perception  
4.2.1 Demographic Composition and Sample Characteristics  
Of the 229 planned distribution sites, 44 sites were excluded because they contained 
either no-residence or were inaccessible. The number of distribution sample sites was 185, 
which was total 3,700 kits. 567 responses from 157 sample sites in about two months (reply 
rate: 15.32%) with some enthusiastic comments from respondents using memos and letters. 
In this study, 517 responses were used except for the unfaithful answers as statistical data 
(Table 7). The gender composition of the respondents was about 17% higher for woman 
than for man (59.6% female and 41.4% male). The proportion of respondents aged 60 and 
older accounted for nearly half of all respondents’ ages, and it may lead to being associated 
with a lower response proportion of childcare family. Although respondents were less 
experienced in public activities such as planting trees, weeding, and observing fauna and 
flora in urban parks or protected forests, they were more frequently exposed to the green 
environment or green activities in daily life.  
More than 60% of all respondents had experience with private spaces, such as home 
gardens, verandas, or allotments. Those who had never visited surrounding green space 
were 10% higher than those who went there every day. For contact with greenery within 
the residential environment, about 80% of respondents could access green space within 
their residential range in the form of a home garden or shared green space. Moreover, 
residents who thought that there was plenty of green space around their living environment 
were about 10% higher than those who felt green space lacking.  
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Table 7 – Respondents composition (n=517) 
Respondents composition Total (%) 
Gender 
Male 214 41.4 
Female 303 58.6 
Age 
20-29 27 5.2 
30-39 56 10.8 
40-49 105 20.3 
50-59 98 19.0 
60-69 108 20.9 
Over 70 123 23.8 
Childcare Family1 
No 374 72.3 
Yes 143 27.7 
Employment Status 
No 218 42.2 
Yes 299 57.8 
Public Experience2 
No 422 81.6 
Yes 95 18.4 
Mean participation frequency: 23.12 
(minimum value=1, maximum value=1,000, SD=109.077, n=86) 
Individual Experience3 
Never 93 18.0 
Sometimes 88 17.0 
Ongoing 336 65.0 
Frequency of visiting  
Green space 
Never 155 30.0 
1~3 a year 93 18.0 
1~3 a month 94 18.2 
1~3 a week 70 13.5 
everyday 105 20.3 
Housing Type 
Detached house with green space 300 58.0 
Detached house without green space 60 11.6 
Aprtment with shared green space 105 20.3 
Aprtment without shared green space 52 10.1 
Recognition of the Quantity of 
Greenery Surrounding 
Very Lack 27 5.2 
Lack 133 25.7 
Moderate 136 26.3 
Plenty 171 33.1 
Very Plenty 50 9.7 
1 Childcare Family here refers to families that protect or nurture children who are in elementary 
school or younger. 2 Public experience here refers to green space conservation activity like 
volunteering for improving the public environment in parks, forests, and rivers. The main activities 
are tree planting, weeding, cleaning, agricultural experience, observing fauna and flora, and 
monitoring introduced species. 3 Individual experience here refers to gardening activity to grow 
and manage plants in the home garden or veranda. This activity focuses more on individual 
satisfaction than on the improvement of the public environment. 
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4.2.2 Merits of IGS and Reason for Reluctance to Use IGS 
Before exploring how IGS perception was influenced by residents’ green space 
contact in daily life, this study asked about the overall merits (ME) of IGS that residents 
were aware of and why they were reluctant (RE) to use it. When comparing perceived 
merits and reluctance, most of the residents more strongly felt the benefits of IGS than a 
reluctance to use it (Figure 31 and Figure 32). Residents valued IGS aesthetically (ME.1 
and ME.2) and its environmental functions (ME.6 to ME.8) higher than its recreational 
aspects (ME.3 to ME.5). There was no difference in perception of IGS merits according to 
respondents’ general characteristics, such as gender, having children in the family, and 
employment status. However, age was related to ME.3. As the age range of the respondents 
increased, they recognized that having IGS close to where they reside as an advantage (X2 
= 52.141, sig(p) = 0 .000). 
(ME.1) IGS makes urban landscape beautiful; (ME.2) IGS can make me feel nature in an urban 
area; (ME.3) IGS is easy to access because it is close to where I live; (ME.4) it is possible to use 
IGS freely in many ways; (ME.5) IGS can be a place where children can play; (ME.6) IGS can be 
a habitat for living things; (ME.7) IGS has the effect of suppressing dust; and (ME.8) IGS can be 
useful for air purification. 
Figure 31 – the merit of IGS 
When asked about reasons for their reluctance to use IGS, respondents were more 
sensitive to the current non-managed status (RE.4 and RE.6) than concerns that might arise 
when actually using it (RE.1 to RE.3). They perceived IGS as an unmanaged space, but 
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they did not agree that it was dirty or contaminated (RE.5). Respondents’ general 
characteristics, such as age and childcare, influenced responses to RE.6. Young and child-
care respondents were more aware of IGS as an unmanaged space. Respondents from teens 
to those up to 49 years old more strongly agreed on ‘RE.6’ than respondents over 50 years 
of age; younger respondents agreed to RE.6, with an average of 71.6%, while the over 50s 
agreed on it, with an average 55.2% (X2 = 22.835, sig(p) = 0.029). In addition, respondents 
who were raising children strongly agreed on ‘RE.6’ with 69.9% compared to those who 
are not (X2 = 7.142, sig(p) = 0.028). 
 
(RE.1) I’m concerned about the conflict with the landowner of the site; (RE.2) signs or fences make 
it difficult to get into the site; (RE.3) risk of injury; (RE.4) there is a lot of trash inside; (RE.5) it 
seems to be polluted; (RE.6) it is not managed for use; (RE.7) it is too small or narrow to use; and 
(RE.8) it may be either developed or disappear someday. 
Figure 32 – reason for reluctance to use IGS 
4.2.3 Each recognition of nine types IGS 
In the overall perception of IGS merits that does not refer to a particular type, 
residents showed a favorable tendency toward IGS. However, despite the favorable 
perception of IGS merits, differences in perception of each IGS type were mixed. 
Respondents were generally aware of the existence of IGS in their living environment 
(Table 8). In particular, more than 70% of respondents perceived the existence of 「vacant 
lots (VT)」and 「street verges (ST)」, and more than 60% perceived the existence of 
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「water verges (WT)」「gaps (GP)」「parking lot verges (PK)」 and 「overgrown 
structures (OV)」. The number of respondents who were able to recognize the quantity of 
IGS in their surrounding along with the existence of IGS was the largest in the type of VT 
with 282 persons. The highest quantity of IGS that respondents perceived was GP (mean 
quantity: 6.11, respondents: 212). On the other hand, the lowest frequent quantity was WT 
with and the average amount of 2.31 with 234 respondents. The lowest number of 
respondents was RA with 97 persons. Respondents were relatively aware of the existence 
of IGS in their living environment but showed low frequency or the experience of IGS’s 
direct or indirect use. For the whole type of IGS, the recognition rate for existence was 54% 
on average (min.: 29.8% (154) RA, max.: 71.8% (371) ST) and the average response to the 
experience was 18.5% (min.: 7.5% (43) GP, max.: 45.6% (236) WT). Six types, excluding 
BR, UN, and RA are above the mean value (54%) of recognition of the IGS existence, 
whereas in the experience of using IGS, the average value (18.5%) is exceeded only in VT, 
ST, and WT  
Table 8 – Experience and Existence Reconition for each IGS (n=517) 
Types1  Mean2 Recognition of Experience and Existence about IGS
3 
VT 
4.84 
(282) 
 
ST 
5.51 
(262) 
 
WT 
2.31 
(234) 
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EXPERIENCE
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GP 
6.11 
(212) 
 
BR 
3.62 
(125) 
 
UN 
2.97 
(130) 
 
PK 
4.19 
(221) 
 
RA 
2.42 
(97) 
 
OV 
4.29 
(206) 
 
1 Types: Vacant lots (VT), Street verges (ST), Water verges (WT), Gaps (GP), Brownfields (BR), 
Unimproved lands (UN), Parking lot verges (PK), Railroad verges (RA), and Overgrown structures 
(OV); 2 The mean of the quantity of each IGS type that respondents are aware of around the living 
environment (the number in parentheses is the number of respondents who responded to the 
perceived IGS quantity). 3 Experience: “Have you ever used any of these spaces?”; Existence: “Are 
there theses spaces around where you live?”  
The following table shows the responses to IGS’s 「recognition of existence」, 
「perceived quantity」, and 「using experience」 into the high and low level (Table 9). 
In response to the recognition questions for each type of IGS, the upper and lower groups 
of response frequencies were extracted for each of the three. VT and ST were included in 
the upper group responses to all questions, and RA was included in all of the lower group 
responses. While GP has the highest perceived mean quantity, it has the lowest using 
experience.  
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RA, UN, and BR which have little recognition of existence, have a particular 
location environment, not a typical location condition of the residences. The nine types of 
IGS classified in this study showed distribution characteristics according to land use 
patterns (see Table 6). RA, BR, and UN were concentrated on specific land use patterns. 
Therefore, it will be possible to address the relationship between the RA, BR, and UN, and 
their distribution characteristics. In contrast, GP was the most frequent distribution (see 
Table 5) with a high awareness of existence but was negative in the experience of use.  
Table 9 –The high and low level of the recognition of each types IGS (n=517) 
Question High response frequency Low response frequency 
Existence 
“Are there these 
spaces around 
where you live?” 
ST (71.8%, 371) RA (29.8%, 154) 
VT (71.0%, 367) UN (35.2%, 182) 
WT (62.5%) BR (35.4%, 183) 
Mean quantity 
“How many spaces 
are there around 
you?” 
GP (6.11) WT (2.31) 
ST (5.51) RA (2.42) 
VT (4.84) UN (2.97) 
Experience 
“Have you ever 
used any of these 
spaces?” 
WT (45.6%, 236) GP (7.5%, 39) 
ST (33.8%, 175) RA (8.1%, 42) 
VT (23.4%, 121) BR (8.3%, 43) 
A Chi-Square test (X2 test) was performed to compare the difference and 
similarities between the respondents’ composition according to the recognition of each IGS 
existence. Dependent variables were set the recognition of the each IGS existence, and 
independent variables were set the respondents’ composition characteristics such as gender, 
age, childcare family, employment status, public experience, individual experience, and 
housing type. The X2 test of the using experience was not performed due to the large 
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difference in size between the response variables. No significant value was found in the 
recognition of the dependent variables GP, WA, RA.  
As a result, the recognition of VT existence according to the composition of the 
respondents showed a significant difference in the variables of ‘Childcare Family’, 
‘Individual Experience (gardening activity)’, and ‘Housing Type’ (Table 10). Families 
nurturing children tend to more recognize VT than those that do not. It can be explained in 
a meaningful interpretation, given that less than half of the respondents have children. 
Respondents with gardening activities were more aware of the VT existence than those 
who did not. In addition, the more direct contact with green space in residential space, the 
higher the awareness of VT existence.  
Table 10 – X2-test of the respondents’ composition according to the VT existence  
Residents’ 
composition 
 
VT existence 
total 
no yes 
Childcare 
Family 
no 
Count 118 256 374 
% within childcare family 31.6% 68.4% 100.0% 
% within existence 78.7% 69.8% 72.3% 
% of total 22.8% 49.5% 72.3% 
yes 
Count 32 111 143 
% within childcare family 22.4% 77.6% 100.0% 
% within existence 21.3% 30.2% 527.7% 
% of total 6.2% 21.5% 27.7% 
Total 
Count 150 367 517 
% within childcare family 29.0% 71.0% 100.0% 
% within existence 100.0% 100.0% 100.0% 
% of total 29.0% 71.0% 100.0% 
Chi-square = 4.226, df = 1, Sig(p) = 0.040 
Individual 
Experience 
(gardening 
activity) 
no 
Count 78 103 181 
% within gardening 43.1% 56.9% 100.0% 
% within existence 52.0% 28.1% 35.0% 
% of total 15.1% 19.9% 35.0% 
yes Count 72 264 336 
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% within gardening 21.4% 78.6% 100.0% 
% within existence 48.0% 71.9% 65.0% 
% of total 13.9% 51.1% 65.0% 
Total 
Count 150 367 517 
% within gardening 29.0% 71.0% 100.0% 
% within existence 100.0% 100.0% 100.0% 
% of total 29.0% 71.0% 100.0% 
Chi-square = 26.809, df = 1, Sig(p) = 0.000 
Housing 
type 
no 
Count 49 63 112 
% within housing type 43.8% 56.3% 100.0% 
% within existence 32.7% 17.2% 21.7% 
% of total 9.5% 12.2% 21.7% 
shared 
green 
Count 36 69 105 
% within housing type 34.3% 65.7% 100.0% 
% within existence 24.0% 18.8% 20.3% 
% of total 7.0% 13.3% 20.3% 
home 
garden 
Count 65 235 300 
% within housing type 21.7% 78.3% 100.0% 
% within existence 43.3% 64.0% 58.0% 
% of total 12.6% 45.5% 58.0% 
Total 
Count 150 367 517 
% within housing type 29.0% 71.0% 100.0% 
% within existence 100.0% 100.0% 100.0% 
% of total 29.0% 71.0% 100.0% 
Chi-square = 22.089, df = 2, Sig(p) = 0.000 
The differences in the recognition of ST existence according to the respondents’ 
composition was only seen in the variable ‘Housing Type’ (Table 11). The variable of 
‘Housing Type’ is divided into three types of contact with greenery within the residence:  
「no」「shared green such multiplex houses」「home garden such detached houses」. 
The recognition rate of ST existence was equal to 74.3% in the residential space ‘shared 
green’ and ‘home garden’ respectively. Therefore, the recognition of ST existence is 
different according to whether or not there is greenery in the residential space. 
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Table 11 – X2-test of the respondents’ composition according to the ST existence  
Residents’ 
composition 
 
VT existence 
total 
no yes 
Housing 
type 
no 
Count 42 70 112 
% within housing type 37.5% 62.5% 100.0% 
% within existence 28.8% 18.9% 21.7% 
% of total 8.1% 13.5% 21.7% 
shared 
green 
Count 27 78 105 
% within housing type 25.7% 74.3% 100.0% 
% within existence 18.5% 21.0% 20.3% 
% of total 5.2% 15.1% 20.3% 
home 
garden 
Count 77 223 300 
% within housing type 25.7% 74.3% 100.0% 
% within existence 52.7% 60.1% 58.0% 
% of total 14.9% 43.1% 58.0% 
Total 
Count 146 371 517 
% within housing type 28.2% 71.8% 100.0% 
% within existence 100.0% 100.0% 100.0% 
% of total 28.2% 71.8% 100.0% 
Chi-square = 6.050, df = 2, Sig(p) = 0.049 
No significant differences have been drawn regarding the recognition of the 
existence of GP and WT. The perception of BR existence differed according to the 
employment status of respondents (Table 12). Respondents with occupations perceived the 
BR existence more highly than those who did not. As a result of the fieldwork in this study, 
BR had a low distribution proportion and was allocated to specific land use patterns (see 
Table 6). Therefore, BR would be able to address the association with a particular groups, 
considering the differences in the recognition of existence and the distribution 
characteristics.  
The employment status in this study was divided into whether or not they 
participate in economic activities, not distinguish between regular and irregular status. 
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Table 12 – X2-test of the respondents’ composition according to the BR existence  
Residents’ 
composition 
 
VT existence 
total 
no yes 
Employment 
status 
no 
Count 98 120 218 
% within employment status 45.0 55.0 100.0 
% within existence 47.8 38.5 100.0 
% of total 19.0 38.5 42.2 
yes 
Count 107 192 299 
% within employment status 35.8 64.2 100.0 
% within existence 52.2 61.5 57.8 
% of total 20.7 37.1 57.8 
Total 
Count 205 312 517 
% within employment status 39.7 60.3 100.0 
% within existence 100.0 100.0 100.0 
% of total 39.7 60.3 100.0 
Chi-square = 6.011, df = 1, Sig(p) = 0.014 
The recognition of UN existence is the second lowest among the nine types of IGS 
(see Table 9). Among the variables in the population composition, significant differences 
were found in ‘Gender’, ‘Individual Experience (gardening activity)’, and ‘Housing Types’ 
(Table 13). Both males and females had low awareness of UN, but the awareness rate of 
female was significantly lower. The more frequent and direct green environments 
respondents encounter in their daily lives, the more clearly, they tend to recognize the 
existence of UN.  
Table 13 – X2-test of the respondents’ composition according to the UN existence  
Residents’ 
composition 
 
VT existence 
total 
no yes 
Gender  male 
Count 121 93 214 
% within gender 56.5 43.5 100.0 
% within existence 36.1 51.1 41.4 
% of total 23.4 18.0 41.4 
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female 
Count 214 89 303 
% within gender 70.6 29.4 100.0 
% within existence 63.9 48.9 58.6 
% of total 41.4 17.2 58.6 
Total 
Count 335 182 517 
% within gender 64.8 35.2 100.0 
% within existence 100.0 100.0 100.0 
% of total 64.8 35.2 100.0 
Chi-square = 14.671, df = 2, Sig(p) = 0.001 
Individual 
Experience 
(gardening 
activity) 
no 
Count 134 47 181 
% within gardening 74.0 26.0 100.0 
% within existence 40.0 25.8 35.0 
% of total 25.9 9.1 35.0 
yes 
Count 201 135 336 
% within gardening 59.8 40.2 100.0 
% within existence 60.0 74.2 65.0 
% of total 38.9 26.1 65.0 
Total 
Count 335 182 517 
% within gardening 64.8 35.2 100.0 
% within existence 100.0 100.0 100.0 
% of total 64.8 35.2 100.0 
Chi-square = 10.416, df = 1, Sig(p) = 0.001 
Housing 
type 
no 
Count 87 25 112 
% within housing type 77.7 22.3 100.0 
% within existence 26.0 13.7 21.7 
% of total 16.8 4.8 21.7 
shared 
green 
Count 73 32 105 
% within housing type 69.5 30.5 100.0 
% within existence 21.8 17.6 20.3 
% of total 14.1 6.2 20.3 
home 
garden 
Count 175 125 300 
% within housing type 58.3 41.7 100.0 
% within existence 52.2 68.7 58.0 
% of total 33.8 24.2 58.0 
Total 
Count 335 182 517 
% within housing type 64.8 35.2 100.0 
% within existence 100.0 100.0 100.0 
% of total 64.8 35.2 100.0 
Chi-square = 14.671, df = 2, Sig(p) = 0.001 
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PK has characteristics that are distributed frequently in RES (see Table 5 and Table 
6). Therefore, the rate of recognition of its existence is higher than that of UN. The 
recognition of PK existence according to the composition of the respondents showed a 
significant difference in the variables of ‘Age’, ‘Childcare Family’, and ‘Individual 
Experience (gardening activity)’ (Table 14). The younger generation are more likely to 
recognize the PK existence. It may be related to the reason why the younger people see the 
PK as a space to park or store the car. Childcare families were more aware of the PK and 
people who were doing gardening activities were more likely to recognize the existence of 
PK. 
Table 14 – X2-test of the respondents’ composition according to the PK existence  
Residents’ 
composition 
 
VT existence 
total 
no yes 
Age 
20-30 
Count 25 58 83 
% within age 30.1 69.9 100.0 
% within existence 12.7 18.1 16.1 
% of total 4.8 11.2 16.1 
40-50 
Count 65 138 203 
% within age 32.0 68.0 100.0 
% within existence33.0 33.0 43.1 39.3 
% of total 12.6 26.7 39.3 
over 
60 
Count 107 124 231 
% within age 46.3 53.7 100.0 
% within existence 54.3 38.8 44.7 
% of total 20.7 24.0 44.7 
Total 
Count 197 320 517 
% within age 38.1 61.9 100.0 
% within existence 100.0 100.0 100.0 
% of total 38.1 61.9 100.0 
Chi-square = 12.041, df = 2, Sig(p) = 0.002 
Childcare 
Family 
no 
Count 154 220 374 
% within childcare family 41.2 58.8 100.0 
% within existence 78.2 68.8 72.3 
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% of total 29.8 42.6 72.3 
yes 
Count 43 100 143 
% within childcare family 30.1 69.9 100.0 
% within existence 21.8 31.3 27.7 
% of total 8.3 19.3 27.7 
Total 
Count 197 320 517 
% within childcare family 38.1 61.9 100.0 
% within existence 100.0 100.0 100.0 
% of total 38.1 61.9 100.0 
Chi-square = 5.411, df = 1, Sig(p) = 0.020 
Individual 
Experience 
(gardening 
activity) 
no 
Count 80 101 181 
% within gardening 44.2 55.8 100.0 
% within existence 40.6 31.6 35.0 
% of total 15.5 19.5 35.0 
yes 
Count 117 219 336 
% within gardening 34.8 62.2 100.0 
% within existence 59.4 68.4 65.0 
% of total 22.6 42.4 65.0 
Total 
Count 197 320 517 
% within gardening 38.1 61.9 100.0 
% within existence 100.0 100.0 100.0 
% of total 38.1 61.9 100.0 
Chi-square = 4.386, df = 1, Sig(p) = 0.036 
In the fieldwork results of this study, the distribution ratio of OV was very low (see 
Table 5). Of the total 229 IGS patches, only 4 patches (1.7%) were allocated to OV which 
accounted for 0.08% of the total IGS quantity. A relatively high level of existence 
recognition has been derived for OV compared to low distribution characteristics. The 
recognition of OV existence according to the composition of the respondents showed a 
significant difference in the variables of ‘Employment status’ and ‘Individual Experience 
(gardening activity)’ (Table 15). The respondents participating in economic activities 
showed a higher recognition of OV existence. Of the 300 respondents who were aware of 
the OV existence, 72% were doing gardening activities.   
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Table 15 – X2-test of the respondents’ composition according to the OV existence  
Residents’ 
composition 
 
VT existence 
total 
no yes 
Employment 
status 
no 
Count 106 112 218 
% within employment status 48.6 51.4 100.0 
% within existence 48.8 37.3 42.2 
% of total 20.5 21.7 42.2 
yes 
Count 111 188 299 
% within employment status 37.1 62.9 100.0 
% within existence 51.2 62.7 57.8 
% of total 21.5 36.4 57.8 
Total 
Count 217 300 517 
% within employment status 42.0 58.0 100.0 
% within existence 100.0 100.0 100.0 
% of total 42.0 58.0 100.0 
Chi-square = 6.846, df = 1, Sig(p) = 0.009 
Individual 
Experience 
(gardening 
activity) 
no 
Count 97 84 181 
% within gardening 53.6 46.4 100.0 
% within existence 44.7 28.0 35.0 
% of total 18.8 16.2 35.0 
yes 
Count 120 216 336 
% within gardening 35.7 64.3 100.0 
% within existence 55.3 72.0 65.0 
% of total 23.2 41.8 65.0 
Total 
Count 217 300 517 
% within employment status 42.0 58.0 100.0 
% within existence 100.0 100.0 100.0 
% of total 42.0 58.0 100.0 
Chi-square = 15.435, df = 1, Sig(p) = 0.000 
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4.2.4 Attitudes toward each IGS type 
Respondents’ attitudes toward each type of IGS were set as 「I can feel nature in 
IGS (NATURE)」, 「I think that IGS can make my daily life pleasant (DAILY LIFE)」, 
「If I can use IGS, I’m willing to use it (UGS)」, and 「I think IGS is green space 
(GREENSPACE)」. Respondents generally showed high recognition rates for each IGS 
type and evaluated positively about IGS merits. However, the results of detailed attitudes 
toward each IGS type were not entirely favorable (Figure 33). In general, the perception 
that IGS was not recognized as a green space for the entire response was predominant 
(Figure 33-Ⅰ). However, given the attitude toward GREENSPACE, the usefulness of IGS 
as green space is highly likely in ST. In general, IGS was not recognized as a green space 
for the entire response. Especially, GP and PK had very low recognition rates despite the 
most frequently distributed characteristics and the high existence. On the other hand, OV, 
which has a very low distribution ratio, was highly regarded as green space. The reason 
why WT is perceived highly is that the natural elements such as ‘water’ might have affected 
the perception as green space. This is the same as the result of the workshop that was held 
in advanced for students. They derived the most keywords ‘water’ and ‘nature’ from 
keywords that describe WT. The respondents had a negative and passive perception of 
using IGS. Of the nine types, the perception of USE was more negative than that of 
GREENSPACE in all types except VT. VT is distributed in four land use patterns, but it is 
most frequently distributed in RES. In addition, the average quantity of VT is 186.14 m2, 
exceeding the average quantity of the nine types of IGS (115.53 m2). Therefore, even 
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though the overall perception of using IGS is low, VT can be considered as a place for 
exchange of communities of local residents.  
  
Ⅰ.GREENSPACE 
 
Ⅱ. USE 
  
Ⅲ DAILY LIFE Ⅳ. NATURE 
 
Types: Vacant lots (VT), Street verges (ST), Water verges (WT), Gaps (GP), Brownfields (BR), 
Unimproved lands (UN), Parking lot verges (PK), Railroad verges (RA), and Overgrown structures 
(OV).  
Figure 33 – Attitude towards IGS 
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4.2.5 Influence of UGS-related Factors and IGS Perception 
4.2.5.1 Greenspace Management Experience 
The greenspace management experiences were sorted into two groups based on 
where the experiences tool place. Green volunteer activity refers to conservation activity 
in public areas, such as parks, forests, and rivers, etc. This activity involves tree planting, 
weeding, cleaning, observing fauna and flora, and monitoring introduced species. The 
effect of these activities may encourage participants to be considerate of the public 
environment. In contrast, gardening activity refers to horticultural activities for self-
satisfaction and improvement of personal living environments. This activity takes place in 
private spaces, such as private home gardens, verandas, and allotments. The gardening 
performers seek individual aesthetic and therapeutic effects for mental health and/or 
consumption of food [104]. After reclassifying the existing three items of the frequency of 
gardening activity into two items: ‘No’ and ‘yes’, the Mann-Whitney U test was used to 
compare how having or not having experience in either the public or private space affected 
the perception of IGS merits and reasons for reluctance to use IGS. Mean rank of the Mann-
Whitney U test indicated that people who have experienced UGS management had a more 
favourable position toward IGS merits. Besides, the result of the experiment demonstrated 
that people who had experienced gardening activities were less reluctant to use IGS, as 
shown by the significant difference in responses between the variables for four MEs and 
two REs (Table 16). Volunteer experience was associated with differences between the 
variables in the response about environmentally functional aspects of IGS, but no 
significant difference was found regarding a reluctance to use IGS. 
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Table 16 – Mann-Whitney U test result of UGS experiecne (n=517) 
Green Volunteer Activity ME.6 ME.7 ME.8 
Mean Rank 
No  
(n = 422) 
254.08 253.89 253.14 
Yes  
(n = 95) 
256.94 281.68 285.05 
Mann-Whitney U 17,967.000 17,890.000 17,570.000 
Z −2.428 * −2.215 * −2.993 ** 
Gardening Activity ME.3 ME.6 ME.7 ME.8 RE.4 RE.6 
Mean Rank 
No  
(n = 93) 
219.44 235.29 227.58 229.48 288.06 291.84 
Yes  
(n = 424) 
267.68 264.20 265.89 265.47 252.63 251.80 
Mann-Whitney U 16,036.500 17,511.000 16,794.000 16,971.000 17,013.000 16,661.500 
Z −3.442 ** −2.598 ** −3.028 ** 3.347 ** −2.348 * −2.693 ** 
* p < 0.05, ** p < 0.01 (ME.3) IGS is easy to access because it is close to where I live; (ME.6) IGS 
can be a habitat for living things; (ME.7) IGS has the effect of suppressing dust; (ME.8) IGS can 
be useful for air purification; (RE.4) there is a lot of trash inside; and (RE.6) it is not managed for 
use. 
Based on the differences in variables identified above, Chi-Square (X2-test) test 
was used to compare the observed counts and visualized (Figure 34). Gardening activity in 
the X2-test was compared with the existing three items based on the frequency of gardening 
experiences as ‘Never’, ‘Sometimes’, and ‘Ongoing’. Since about 81% of all respondents 
had no public green-related volunteer experience, the ‘No (no experience)’ proportion was 
relatively high in responses to all ME. In this pattern of responses, however, I found a 
change in the proportion on each answer from ‘disagree’, ‘neither’, and ‘agree’ from ME. 
Although there are no statistically significant differences on ME.6 and ME.7 in the X2-test, 
the proportion of respondents agreeing on the air purification merits of IGS (ME.8) was 
higher in those with volunteer experience. Since 65% of all respondents are doing 
gardening every day as well, the proportion of experienced respondents is high. Those who 
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do every day horticultural activities account for a higher rate of positive ME perceptions, 
while those who have never or rarely done horticultural activity had a more negative stance.  
 
* p < 0.05, ** p < 0.01, *** p < 0.001 (ME.3) IGS is easy to access because it is close to where I 
live; (ME.6) IGS can be a habitat for living things; (ME.7) IGS has the effect of suppressing dust; 
(ME.8) IGS can be useful for air purification; (RE.4) there is a lot of trash inside; and (RE.6) it is 
not managed for use. 
Figure 34 – X2-test between greenspace management experience and ME & RE 
The proportion of people who do gardening activity daily was 50.8% on average in 
those with a negative stance towards IGS merits and 69.8% in those with a positive view. 
The difference of opinion according to whether respondents engaged in garden activity was 
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largest in ME.7. People who had never, or rarely experienced gardening activity were more 
skeptical of IGS merits and agreed more strongly with reasons to be reluctant to use IGS. 
The responses to ‘RE.4 and ‘RE.6’ showed statistically significant differences. 
4.2.5.2 Exposure to UGS 
The environmental contact with green space was categorized into three types: First, 
how much green space do residents perceive in their living surroundings? Second, what 
kind of green space is connected to residents in their residential environment? Third, how 
often do residents use UGS? Asked how much green spaces residents perceive in their 
surrounding environment, 221 respondents (42.8%) responded that green spaces are 
abundant, while 160 (31.2%) answered that green spaces are lacking. Four hundred and 
five respondents were living in housing with green space, of which 72.07% of them could 
access green space by a home garden from the house, and 25.93% shared green space 
within an apartment housing. The proportion of people who do not use UGS at all was 
about 2% higher than the proportion of people visiting UGS every day. The response 
regarding environment toward surrounding greenery was divided into two groups: Low 
and high green space exposure. In these groups, the neutral responses were excluded. Table 
17 shows significant values for differences in IGS perception for each independent variable. 
The group with high amounts of green space exposure had a more positive stance toward 
IGS merits. Moreover, residents who could access green space from their home garden in 
the residential environment showed a higher position on ‘ME.7’ than people who could 
access green space as a shared form. The group with low green space exposure agreed more 
strongly with reasons for being reluctant to use IGS. 
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Table 17 – Mann-WhitneyU test result of expousure to UGS 
Feeling in  
Surrounding Greenery 
ME.3 ME.6 RE.1 RE.5 RE.7 RE.8 
Mean 
Rank 
Lacking 
(n = 160) 
150.50 180.15 204.18 208.01 215.87 203.43 
Abundant 
(n = 221) 
220.32 198.86 181.46 178.68 173.00 182.00 
Mann-Whitney U 11,200.000 15,944.000 15,572.000 14,958.000 13,701.500 15,691.500 
Z 
−7.427 
*** 
−2.602 ** 
−2.154  
* 
−2.732  
** 
−4.028  
*** 
−2.047  
* 
Visiting UGS ME.3 ME.4 ME.6 RE.4 RE.5 RE.6 
Mean 
Rank 
Never 
(n = 155) 
144.43 148.03 152.92 176.04 175.94 176.25 
Frequently 
(n = 175) 
184.16 180.97 176.64 156.17 156.26 155.98 
Mann-Whitney U 10,296.500 10,855.000 11,612.500 11,929.500 11,945.000 11,896.000 
Z 
−4.753 
*** 
−3.799 
*** 
−3.381  
** 
−2.115  
* 
−1.994  
* 
−2.200  
* 
Green Space in a Residence ME.3 ME.7 Green Space in a Residence ME.7 
Mean 
Rank 
Nothing  
(n = 112) 
222.27 238.44 
Mean 
Rank 
Home garden 
(n = 300) 
211.74 
Contacting  
(n = 405) 
269.16 264.69 
Shared Green Space 
(n = 105) 
178.03 
Mann-Whitney U 18,566.000 20,377.000 Mann-Whitney U 13,128.500 
Z 
−3.588 
*** 
−2.225 
* 
Z 
−3.547 
*** 
* p < 0.05, ** p < 0.01, *** p < 0.001 (ME.3) IGS is easy to access because it is close to where I 
live; (ME.4) it is possible to use IGS freely in many ways; (ME.6) IGS can be a habitat for living 
things; (ME.7) IGS has the effect of suppressing dust; (RE.1) I’m concerned about the conflict with 
the landowner of the site; (RE.4) there is a lot of trash inside; (RE.5) it seems to be polluted; (RE.6) 
it is not managed for use; (RE.7) it is too small or narrow to use; and (RE.8) it may be either 
developed or disappear someday. 
All independent variables had significant influence on ‘ME.3’. The summary of the 
groups’ cases regarding contact with the green environment for ‘ME.3’ among the IGS 
perception variables was visualized (Figure 35). In the case of the respondents who had 
relatively less access to the green environment in their residential area than home garden 
owners, the perception of ‘ME.3’ significantly increased with more UGS visits. In other 
words, residents who did not exclusively use green space within their dwellings had a 
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notably higher perception of IGS proximity according to the frequency of UGS visits 
(Figure 35-a). For the respondents who had no green space attached to their dwellings, 
agreement with ‘ME.3’ increased with the greenery they perceived around their residential 
area. There was a significant difference in the perception of ‘ME.3’ between those 
perceived to lack green space and those perceived as moderate (Figure 35-b) 
  
(a) Frequency of visiting UGS for different 
housing types 
(b) Perceived quantity of green space for 
different housing types 
Figure 35 – exploring independent variable effects on ‘ME.3’ (Error bars: 95% CI) 
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4.2.5.3 Attitude towards UGS 
 
(AT. F.1)  
Willingness to participate in conservation activities of urban green space and urban nature. 
Cronbach Alpha: 0 .845 
 
(AT. F.2)  
Prospect for coexisting to human and urban nature. 
Cronbach Alpha: 0.819 
 
(AT. F.3)  
Community attachment through neighboring nature. 
Cronbach Alpha: 0.786 
 
(AT. F.4)  
Usability and necessity of management of the neighboring green space 
Cronbach Alpha: 0.765 
 
(AT.1) I cherish the urban nature with plants and animals; (AT.2) UGS makes my everyday life 
environment healthy; (AT.3) it is important to coexist with plants, animals, and humans in an urban 
environment; (AT.4) I’m willing to participate as a volunteer to conserve nature (AT.5) I’m willing 
to arrange a time for conserving nature; (AT.6) I’m willing to pay some money to conserve nature; 
(AT.7) I’ve known plants, animals, and insects that are often observed in or near my area; (AT.8) 
I can feel the community attachment from plants, animals, and insects that are often observed in or 
near my area; (AT.9) the neighborhood green space should be managed; and (AT.10) the 
neighborhood green space should be convenient. 
Figure 36 – residents’ attitude to UGS and urban nature 
Although IGS is not an officially recognized green space, such as an urban park, it 
is hypothesized to meet recreational or aesthetic needs of users, even in liminal spaces, 
naturally occurring vegetation may provide the potential to supplement UGS. Therefore, 
this study tested how the perception of IGS was affected by residents’ general attitude 
 84 
toward UGS and the urban environment. After asking residents ten questions about their 
attitude (AT) towards not only UGS, but also the urban environment, factors were 
identified using factor analysis to investigate variable relationships for mixed concepts with 
varimax rotation (Figure 36). 
The conducted four valuable factors were derived with a Kaiser-Meyer-Olkin 
Measure of Sampling Adequacy (KMO) value of 0.771 and Bartlett’s Test of Sphericity 
(Approx. Chi-Square: 2241.887, df:45, Sig(p): 0.000), and the identified factors were tested 
by calculating their Cronbach Alpha. Even though respondents were not overly confident 
in their knowledge of UGS, harmony between non-human and human life in urban areas 
was considered important by respondents (AT.F.2). However, their attachment to close-by 
nature was weaker than their belief in the value of coexistence with nature (AT.F.3). 
Residents were generally in favor of participation in conservation activities of UGS or 
urban environment, but not in a very active way (AT.F.1). Regarding the usability and 
necessity of management of neighborhood green space, opinions were distributed 
relatively evenly (AT.F.4). Of the derived four factors, AT.F.1 and AT.F.2 were correlated 
with all items of ME. AT.F.3 was correlated with all ‘ME’ items except ME.5, and AT.F.4 
was related to the recreation potential of IGS, ME.4, and ME.5. Concerning RE, there was 
a correlation with a few variables, but none with most. AT.F.1 and AT.F.2 correlated with 
RE.5 and RE.6, which are related to the management status of IGS. AT.F.3, which referred 
to the local attachment, was correlated with RE.1, RE.6, and RE.7. Finally, AT.F.4 
correlated with RE.3 and RE.5, which implies a negative perception of non-management. 
To establish the correlation with ME and RE as the dependent variables, this study 
conducted a logistic regression. The group of the dependent variables are rearranged into 
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binary forms of ‘agree’ and ‘disagree’ for IGS’s ME and RE and excluded the neutral 
opinion, ‘undecided’. As a result, the size of the samples corresponding to each dependent 
variable was less than the overall sample of this study (n = 517). The sample size for each 
variable ranged between 409 to 481, with an average of 453.37. The correct percentage of 
classifying the attitude factors for ME variables was high, ranging from 81.8% to 92.7%. 
On the other hand, the correct classification of attitude factors for RE variables was 65.66% 
on average. In this study, the explanatory power Nagelkerke R Square for the regression 
model for the ME variables was 0.160 on average (Min: 0.103, Max: 0.273), and for the 
RE variables the average was 0.031. Thus, this study performed the logistic regression on 
the ME variables, excluding the RE variables with low classification accuracy and 
explanatory power. Among the results of the logistic regression toward MEs, ME.6 and 
ME.8 were excluded, where the fitness of the logit model by the Hosmer-Lemeshow test 
was not established (Table 18). The factor for ME were all significant (p < 0.05). For the 
odds ratio (Exp(B)) value, which can identify the change of the probability of ‘ME’ 
recognition as each attitude factor variable increases, the AT.F.1 variable [Exp(B) = 3.330] 
corresponding to the ME.1 dependent variable was the highest. The willingness to 
participate in the conservation activities of an urban nature (AT.F.1) was included as an 
element increasing the probability of the perception in all ME dependent variables. AT.F.4, 
the usability and necessity of management of the neighboring green space, has been 
included as a recognition element of ME.4 and ME.5, the recreational aspect of IGS. 
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Table 18 – the result of the logistic regression 
Dependent 
Variable 
Independent 
Variables 
B S.E. Wald df Sig. Exp(B) 
ME.1 
(beauty) 1 
AT.F.1 1.203 0.199 36.603 1 0.000 3.330 
AT.F.2 0.529 0.166 10.206 1 0.001 1.697 
AT.F.3 0.432 0.177 5.980 1 0.014 1.540 
Constant 3.227 0.276 139.501 1 0.000 25.199 
Classification percentage = 92.7%, Nagelkerke R2 = 0.273,  
Hosmer and Lemeshow test Chi-square = 5.105 (df = 8, Sig(p) = 0.746) 
ME.2 
(nature) 
AT.F.1 0.793 0.167 22.576 1 0.000 2.210 
Constant 2.764 0.209 174.147 1 0.000 15.860 
Classification percentage = 92.5%, Nagelkerke R2 = 0.114,  
Hosmer and Lemeshow test Chi-square = 7.174 (df = 8, Sig(p) = 0.518) 
ME.3 
(close) 
AT.F.1 0.397 0.140 7.982 1 0.005 1.487 
AT.F.2 0.479 0.137 12.133 1 0.000 1.614 
AT.F.3 0.294 0.142 4.283 1 0.038 1.341 
Constant 1.936 0.157 151.227 1 0.000 6.930 
Classification percentage = 86.3%, Nagelkerke R2 = 0.103  
Hosmer and Lemeshow test Chi-square = 9.008 (df = 8, Sig(p) = 0.342) 
ME.4 
(activity) 
AT.F.1 0.761 0.137 31.024 1 0.000 2.140 
AT.F.2 0.485 0.135 12.942 1 0.000 1.623 
AT.F.3 0.447 0.132 11.480 1 0.001 1.563 
AT.F.4 0.342 0.135 6.429 1 0.011 1.408 
Constant 1.747 0.151 134.029 1 0.000 5.738 
Classification percentage = 81.9%, Nagelkerke R2 = 0.222  
Hosmer and Lemeshow test Chi-square = 3.670 (df = 8, Sig(p) = 0.886) 
ME.5 
(children) 
AT.F.1 0.510 0.136 14.000 1 0.000 1.666 
AT.F.2 0.414 0.124 11.078 1 0.001 1.153 
AT.F.4 0.374 .0132 7.986 1 0.005 1.453 
Constant 1.803 0.145 154.854 1 0.000 6.070 
Classification percentage = 84.0%, Nagelkerke R2 = 0.127 
Hosmer and Lemeshow test Chi-square = 6.370 (df = 8, Sig(p) = 0.606) 
ME.7 
(dust) 
AT.F.1 0.537 0.154 12.093 1 0.001 1.711 
AT.F.2 0.415 0.142 8.565 1 0.003 1.151 
AT.F.3 0.619 0.157 15.468 1 0.000 1.857 
Constant 2.408 0.190 160.820 1 0.000 11.115 
Classification percentage = 89.4%, Nagelkerke R2 = 0.160 
Hosmer and Lemeshow test Chi-square = 5.133 (df = 8, Sig(p) = 0.743) 
1 The words in parentheses are keywords that can describe each dependent variable. (ME.1) IGS 
makes urban landscape beautiful; (ME.2) IGS can make me feel nature in urban area; (ME.3) IGS 
is easy to access because it is close to where I live; (ME.4) it is possible to use IGS freely in many 
ways; (ME.5) IGS can be a place where children can play; and (ME.7) IGS has the effect of 
suppressing dust. 
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CHAPTER 5. DISCUSSION 
This study was conducted to consider IGS as a supplementary urban green space in 
response to the physical and financial constraints in green provisioning in contemporary 
urban areas. Considering that institutionalized UGS accounted for 2.46% of the Ichikawa 
area, the findings that the amount of IGS present in the sites accounts for 4.62% of all 
sample sites supports the view that IGS has potential to supplement UGS in Ichikawa. 
However, IGS is not officially designated or recognized by the government or landowner 
for a recreational or protective purpose [44]. Therefore, it may be difficult for residents to 
perceive IGS as equivalent to existing UGS, such as urban parks. Understanding these 
issues, this study investigated the perception of IGS from the point of existing UGS that is 
already familiar to residents. In this context, I examined residents’ IGS perception as 
influenced by their experience, green space exposure, and attitude towards UGS. This study 
discusses the implications of our findings in more detail in the following section. 
5.1 Available Informal Green Space Typology  
This study managed to identify nine types of IGS: vacant lots, street verges, water 
verges, gaps, brownfields, unimproved lands, parking lot verges, railroad verges, and 
overgrown structures. In particular, the addition of the new types of IGS ‘unimproved lands’ 
and ‘parking lot verges’ to the typology proposed by Rupprecht and Byrne (2014a) [41] 
represents an important contribution to the emerging field of IGS research and shows that 
this field is still in its early stages, with more major fundamental contributions to be 
expected. The reason why this study was able to identify other types of IGS in comparison 
to prior research despite a similar number of sample sites may be attributed to the more 
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diverse land use patterns in Ichikawa City. Prior research also focused on the urban core, 
whereas the improved study design employed here distributed sample sites across a wider 
gradient of urbanization, and doubled the sampling resolution from 1km to 500m between 
sites. As shown in Table 6, ‘unimproved lands’ were more frequently found in urbanization 
control districts than in other areas. ‘Parking lot verges’ could be considered as ‘vacant lots’ 
because of their structural characteristics, but in terms of their placement in a space used 
for a particular purpose, the properties of the space may differ from ‘vacant lots’ and thus 
merit distinction as a separate IGS type. IGSs found in the study site frequently showed 
characteristics of wasteland covered with spontaneous vegetation without human control 
for an extended period of time [49,105]. IGS was located in the close living environment 
and was widely distributed, making it easy to find for residents. Since the types of 
‘brownfields’ and ‘unimproved lands’ have specific locational characteristics, these types 
are often located in the outskirts of cities, industrial districts, and restricted development 
districts rather than in densely populated residential or commercial areas. Therefore, there 
may be a difference in IGS accessibility between respondents who reside in or around 
certain land use pattern and those who do not. If ‘brownfield’ and ‘unimproved lands’ are 
excluded when considering locational characteristics, roughly more than half of the 
respondents were aware that IGS was distributed throughout their living environments. 
Considering that all study sites were distributed at uniform intervals for the sampling 
strategy, the IGS proportion of all surveyed land (5.45%) can be extrapolated following 
Rupprecht and Byrne (2014a)[41] for the whole Ichikawa – a significant land use type and 
a valuable part or urban nature, which emphasizes the importance of understanding how it 
is perceived. 
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5.2 The more favorable towards UGS, the more favorable towards IGS 
In general, familiar objects are recognized categorically, and perceptual similarities 
are closely related to perceived objects [106]. Respondents who have a close relationship 
with UGS in their daily lives tend to have a favorable perception toward IGS, even if IGS 
is not designated by the government or landowner for recreational use. Overall, 
respondents took a favorable stance to IGS, but there were differences in their positions 
according to the frequency of their exposure to UGS and their experience of greening-
related activities. Respondents who actively engaged with the environment, such as green 
volunteering and gardening, tended to perceive IGS as a medium that may improve 
environmental issues in urban areas, for instance, air purification and dust suppression. 
They see the possibility to improve the surrounding environment due to the spontaneous 
vegetation within IGS. Respondents who use UGS more also recognized IGS more as a 
spatial element which people can use and act. In contrast, the respondents with little 
experience about UGS took a skeptical stance to using IGS. Respondents who have no 
active UGS experience, such as visiting and managing greenspace, recognized IGS as an 
unmanaged and neglected space (see Table 16 and Table 17). The respondents who were 
not satisfied with the quantity of UGS in their surroundings felt more uncertain about using 
IGS and were concerned with the landowners (see Table 17). Therefore, considering that 
favorable perception toward IGS is linked to the degree of UGS experience, one cause for 
this may be the perceptual similarity between UGS and IGS. This relationship between 
green space experience and perception of IGS suggests that urban green space can be 
supplemented, but more so in areas where a certain level of UGS are already provided and 
for residents who already use UGS. In contrast, these findings suggest that unlocking the 
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potential of IGS for recreation for areas with very little UGS and residents unfamiliar with 
UGS may be challenging. 
5.3 IGS Located Close by and Easy to Access  
Many studies show that green space is an essential component of urban space as an 
open space for improving the sustainability of the urban environment and the health of 
residents. In the context of these issues, contemporary researchers are concerned about 
accessibility to urban green spaces as access is linked to improvements in residents’ health 
and social well-being [88,107,108]. In previous research on the recognition of green space 
with IGS [42,76], accessibility from home was perceived as an important reason why 
participants used IGS. Our survey results show that the accessibility aspects of IGS are 
highly influenced by UGS experience. Those with UGS experience perceived that IGS that 
is located near their residence as an advantage. In contrast, residents who lack access to 
green space in their housing and are less satisfied with their surrounding green 
environments had a lower perception of IGS proximity. This is important because 
accessibility and quantity of green space are linked to maintaining the well-being of 
residents of the neighborhood, particularly housewives, the elderly, and those who are 
socially vulnerable [109,110]. Improving accessibility to open space, including green space, 
has been shown to play an important role for the elderly in encouraging their physical 
activity and quality of life [111,112]. Moreover, living nearby a relatively comfortable and 
walkable green space was correlated with a lower mortality risk for older people [113]. In 
this context, IGS proximity is of particular interest when taking access to greenspace for 
aging residents into account. Most of the respondents in our study were of a high age. This 
demographic composition reflects the current situation in Japan, which has entered a super-
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aged society. In fact, the proportion of the aging population in Ichikawa was 23.8% by 
2015. In our study, older adults took part more frequently in green activities and responded 
more to the surrounding green environment. The beneficial effects from green space are 
more pronounced in elderly and housewives who rely more on the local living environment 
[3]. According to a recent study, about 67% of adults over the age of 60 spent 8.5 h indoors 
on a sedentary basis [114]. Therefore, given the age groups surveyed and the IGS 
accessibility they perceive, IGS may serve as an element that not only encourages outside 
activity and promotes physical health, but also promotes social cohesion and a community 
for older adults, for whom social isolation has been linked with increased mortality 
[115,116]. 
5.4 IGS and Participatory Aspects 
Green spaces managed by local residents enhance the local biodiversity and 
ecosystem services production and encourage user participation [117]. While the structural 
complexity and intensity of management influences the basis of participation, appropriate 
participatory management provides an opportunity to improve participants’ health with 
physical activities through the management of the site [118,119]. In our study of the 
residents’ attitudes toward UGS, they were significantly less willing to conserve urban 
nature than to agree that urban nature and human beings must coexist. Although the level 
of willingness to participate was overall rather low in this study, the results confirm 
findings of previous research on willingness to participate in IGS management [25]. 
However, the willingness to participate in urban environmental activities was identified as 
an influential element in perceiving IGS favorably. To structure the integrative UGS 
planning for compact and green cities, a landscape ecological approach, governance 
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processes, and public participation is required to adopt the demands of residents [120]. This 
suggests efforts to increase overall participatory green space management may lead to more 
positive perceptions of IGS in the future. Our findings corroborate previously proposed 
principles for participatory IGS management [25] and highlight the importance of non-IGS 
related experience in facilitating willingness to participate. 
5.5 Realization of Informal Green Space to Promote Exchanges of Local 
Communities 
The local government has devised various policies to increase the ‘urban park per 
capita’ or ‘green opens space including urban park per capita’ in order to provide a rich 
green environment for urban residents. Ichikawa City, the study site of this research, is also 
working on green space policy to improve the urban greenery indicators [98]. However, its 
social capital costs such as welfare, education, and infrastructure increase year by year 
[121]. It often leads to a lack of funding from local governments, and the policy of 
constructing a sufficient number of green spaces may be pushed back or broken down 
[31,65]. Therefore, it is necessary to extend the viewpoint of UGS not only to parks but 
also to green open spaces, in consideration of the generation of vacant lands due to 
population decline and the insufficient supply of UGS. In this context, IGS may be 
presented as temporary or semi-permanent green space in urban areas. IGS distributed in 
Ichikawa City is frequently distributed in RES, which is the rage of daily living 
environments of residents. In addition, VT is frequently distributed in RES, and the average 
size of VT can support small-scale actives such as rest and planting. However, landowners 
are uncertain, and their decentralized control is a key characteristic of IGS [42]. Therefore, 
in order to present IGS as a available public space, clear management of the owner is 
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necessary. As an example of such a system, there is ‘Kashiniwa’ system in Kashiwa, Japan. 
Kashiwa City, Japan, operates the ‘Kashiniwa’ system, which borrows lands to 
organizations that want to use land that is not used in the area (Figure 37). It is a system in 
which municipalities mediate between land owners and civil organizations to temporarily 
use and support land for non-use [122,123].  
 
<source: Kashiwa City (2014).「使われていない土地を「地域の庭」に!」> 
Figure 37 – Kashiniwa system concept 
5.6 Available Informal Green Space for Vulnerable Groups to Green Space Service 
Many countries and cities around the world, as well as Japan, are undergoing 
population changes such as population decline and aging. In response, the green space 
policies of central and local governments in Japan are also shifting from the way it deals 
with population growth to the way it responds to population decline and aging [121]. The 
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issues of urban green space arising from the declining population and an aging population 
are the increase of vacant lands and the lack of management of these spaces. The results of 
the IGS distribution in this study also showed that the proportion of frequency and quantity 
of IGS are high in Northern area where the population density is relatively low and the 
aging index is high (see Figure 29 and Figure 30). This would suggest the availability of 
IGS as a space for the elderly who are relatively vulnerable to green space services. The 
beneficial effects from green spaces are more prominent in older people and housewives, 
as these groups rely more on local living environment. Elderly people living in urban areas 
also benefit from the existence and use of green spaces, which can promote social cohesion 
and community consciousness. In addition, ‘mail-back questionnaire’, the survey method 
in this study, distributed the questionnaire focusing on sample sites that were designed to 
collect IGS information. The distribution criteria were for a residence within the sample 
site or within a radius of 100m. As a result, 185 sites were selected for distribution. This is 
a space where IGS can reach within 100m from the residence, which can support the 
availability aspect as a supplementary green space for the city.  
5.7 Existence value of Informal Green Space 
Many scholars and planners often use mix of ‘availability’ and ‘accessibility’ without 
a clear distinction [65,124]. Biernacka and Kronenberg (2018) [124] have subdivided 
access to urban green space into ‘availability’, ‘accessibility’, and ‘attractiveness’ with 
focus on the benefits required for physical existences: 
 Availability: when the residents are located within a reasonable distance 
from the residence, the space is availability.  
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 Accessibility: when the residents can freely enter the space without any 
restrictions and be welcomed, the space is accessibility. 
 Attractiveness: when the residents are willing to use it and their individual 
need and expectations are met, the space is attractiveness.  
This study proposes to explore the ultimate value of IGS can have, through its 
distribution characteristics and the perception from residents. In the result of this study, 
IGS is frequently distributed on a small scale. The merit of IGS reflected from people 
familiar with traditional urban green spaces, is also ‘easy to reach’. Therefore, this study 
proposes a tentative evaluation method for the existential value of IGS according to the 
categories of ultimate availability of urban green spaces suggested by Biernacka and 
Kronenberg (2018) [124] (Figure 38 and Table 19). IGS is not a nature reserve. This is 
space where human activity has previously ended and where it has been completely or 
irregularly neglected. Therefore, IGS is evaluated for using space. The users of space can 
be a human or non-human. They are both users of space and beneficiaries from the space. 
How easily users can reach IGS depends on the existence of IGS. Depending on the 
presence of IGS, users identify physical and psychological accessibility. Finally, evaluate 
whether IGS can meet the individual needs of users. IGS is not a nature reserve. This is 
space where human activity has previously ended and where it has been completely or 
irregularly neglected. Therefore, IGS can be assessed for the value of existence by using 
space. Therefore, the value in using IGS in this study is given as follows, referring to the 
categories of ultimate availability proposed by Biernacka and Kronenberg (2018) [124]: 
 Availability: indicate the extent to which the users can reach form the main 
activity space to the IGS.  
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 Accessibility: indicate the extent to which the users can enter and use the 
space after reaching the IGS 
 Preference: indicate the extent of preference the users are willing to use for 
IGS.  
The users of space can be a human or non-human. They are both users of space and 
beneficiaries from the space. How easily users can reach IGS depends on the existence of 
IGS. When the users reach the IGS, space should be able to accommodate and respond to 
the users’ individual need while welcoming the users. All of these structures are initiated 
by availability which requires that IGS exist at a reasonable distance to be reached from 
the users. IGS, where each user’s availability is accepted all, can provide a shared existence 
value for all users to coexist. Even if IGS does not all respond to each usage value, it can 
provide to each user as the individual existence value (Figure 38). Therefore, in this study, 
I propose to estimate the availability of IGS based on the findings of this research (Table 
19). Each indicator for availability estimation needs to be further reviewed and analyzed 
in future studies. Therefore, the following evaluation proposal of Table 19 is an example 
of a hypothetical proposal that assumes the use value for the ‘users’ for each IGS type of 
the author and suggests the existential value. Shared existence value (including universal 
benefits such as ecosystem services, heat island reduction etc.) denotes IGS of particular 
interest for further research as supplemental IGS. However, even existence value not 
shared between different users may prove of sufficient interest if the target beneficiary 
group is currently underserved by UGS. 
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Figure 38 –Concept Map of Existence Value of IGS 
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Table 19 – Example proposal of evaluation of existence value of IGS  
User: non-human 
V
T 
S
T 
W
T 
G
P 
B
R 
U
N 
P
K 
R
A 
O
V 
A 
V 
Habitat within 500m>300m>100m * ** *** * * *** * * ** 
Biodiversity good>fair>poor ** ** *** * ** *** * * ** 
Close to other patches 500m>300m>100m ** *** ** * * ** ** * *** 
A 
C 
Able to enter inside good>fair>poor *** *** *** *** * *** * * ** 
Able to connect with other natural 
elements good>fair>poor 
* ** *** * * *** * * ** 
Able to encounter to human: 
good>fair>poor 
*** ** * * * ** *** * ** 
P 
F 
Willing to use *** ** *** * * *** * * ** 
Enjoyable to daily life ** ** *** ** ** *** * * *** 
Perceive as nature *** ** *** * * *** * * ** 
User: human 
V
T 
S
T 
W
T 
G
P 
B
R 
U
N 
P
K 
R
A 
O
V 
A 
V 
Residence within: 500m>300m>100m *** *** ** *** * ** *** * ** 
Aging ratio: 7%>14%>21% *** ** * *** * *** ** * ** 
Close to parks within: 500m>300m>100m ** ** ** * * * ** *** * 
A 
C 
Able to enter inside good>fair>poor ** *** * ** * *** *** * *** 
Able to touch natural elements 
good>fair>poor 
** *** * *** * *** *** * *** 
Able to encounter to natural elements: 
good>fair>poor 
*** *** *** *** ** *** *** ** *** 
P 
F 
Willing to use *** ** *** * * *** ** * *** 
Enjoyable to daily life  ** *** *** * * ** ** ** *** 
Perceive as nature ** ** *** * * *** * * ** 
Types: Vacant lots (VT), Street verges (ST), Water verges (WT), Gaps (GP), Brownfields (BR), 
Unimproved lands (UN), Parking lot verges (PK), Railroad verges (RA), and Overgrown structures 
(OV). AV: availability; AC: accessibility; PF: preference. Evaluation undertaken here is qualitative 
and based on the holistic judgment of the author, supported by extensive experience doing IGS 
research in the field.   
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5.8 Limitations and Future research  
This study has some limitations. Older residents (over 60) accounted for almost half 
of all respondents (44.7%). Therefore, it is assumed that the perception of the elderly has 
been reflected more strongly. However, this can be interpreted to provide a glimpse into 
the future Ichikawa is heading towards due to the rapid aging process ongoing in Japan. In 
an aging society, encouraging equality of outdoor activities and green life for the elderly is 
thus of increasing importance. 
Another limitation was the number of ‘undecided’ responses to the perceived IGS 
in our survey responses. However, similar results by Rupprecht [25], despite using a 
different data collection method, suggest this may be typical for the study topic or study 
country. While the reason could be a lack of interest in IGS, I find it more likely that the 
unfamiliarity of the concept makes expressing strong opinions difficult for residents. In the 
future, I propose testing a six-level Likert scale rather than a five-level Likert scale when 
surveying unfamiliar concepts, providing respondents with more nuanced ways to indicate 
weak agreement or disagreement while ensuring all respondents’ opinions are reflected 
While awareness and interest in informal green is increasing, there are still 
limitations on IGS. Uncertainty of landowners and  management are important features of 
IGS [42]. Uncertain land ownership can negatively affect the perception that residents are 
willing to use IGS. Since IGS is vulnerable to the pressure of urban development, its 
existence is not permanent. Therefore, IGS should require a period of follow-up review. 
Further reviews of IGS may explore the possibility of open green space considering an 
integrated urban green network.   
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CHAPTER 6. CONCLUSION 
This study examined the potential of IGS as supplementary greenspace to meet the 
wellbeing needs of residents in the context of spatial and financial limitations in Ichikawa, 
Japan. Based on findings of this study, it can be concluded that IGS in Ichikawa is not 
disparate from green spaces that are recognized by residents and has potential as a 
supplement for UGS. IGS can play a role in relieving the spatial and financial burden of 
governments and help them meet the needs of residents’ comfortable lives. However, 
planners must consider ways to compensate for the fact that it may be difficult for residents 
with little UGS and related experience to perceive the potential of IGS. Therefore, when 
discussing IGS to resolve the inequality of green space provision, proposals should 
consider the perceptions of residents disadvantaged in terms of green space access to 
address this environmental justice issue. Another issue for planners to consider is the 
distinct spatial form of IGS. IGS is smaller than large-scale urban parks, and the continuity 
of space may be uncertain. IGS, however, is a result of spatially appearing by-products of 
human activities, scattered around the area where human activities take place. As our 
findings show, accessibility is one of IGS’s most significant features and potential 
advantages—something planners can seek to leverage. This suggests that even though it 
may be difficult to provide users with the full functions of green space, such as an urban 
park, it can provide a minimum level of functions that can contribute towards meeting 
residents’ needs in some parts of everyday life.  
This study makes several important contributions towards understanding, utilizing 
and planning IGS. First, the IGS survey design used was improved over previous research 
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both by expanding the area of coverage from the city center to the whole city area, and by 
doubling the spatial resolution employed (500m grid instead of 1km grid). These measures 
provide an new level of precision in measuring IGS distribution. Second, the study provides 
several new analyses, such as highlighting links between IGS, land use patterns, and level 
of aging in the resident population. Third, the thorough analysis of IGS perception takes 
into account factors influencing residents’ evaluation that have thus far gone unexplored, 
such as experience with UGS. Fourth, this study goes beyond previous work by Rupprecht 
and his proposal of participatory IGS management principles, by showing how IGS can be 
more easily integrated into existing systems such as the Kashiniwa project. Such 
integration overcomes institutional hurdles of introducing new concepts into existing 
planning structure. Finally, this study makes a strong conceptual contribution by proposing 
a conceptual model to evaluate different IGS types for different human and non-human 
user groups based on the newly established distinction between use and existence value of 
IGS. This concept can help future evaluative research to better distinguish between these 
value categories, and thereby assist planning strategies.  
I conclude with some directions for future research based on our findings and 
limitations of our study in the hope they will contribute to furthering our understanding of 
IGS. Since close to half of our respondents were over 60 years old, I believe older adults’ 
perception of IGS and its potential for them merits further investigation. Although our 
study was limited to Japan, represented by a shrinking and aging city, I suggest additional 
research in other Asian cities that share the issue of aging as an aspect affecting the quality 
of residents’ lives, but which still experience rapid urban growth (e.g., Seoul). While a 
study in rapidly growing Brisbane, Australia suggested that IGS exists even when 
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development pressure is high, IGS availability in Asian megacities is a topic that merits 
further study. Such a follow-up study of the availability of IGS should also consider 
recognition by older people in response to the increasingly aging Asian societies. 
Furthermore, in this context, IGS could be investigated as a relief not only for the elderly, 
but also people in lower socioeconomic groups who often experience unequal availability 
of green space; however, more data is needed on this topic. In addition, even though 
research on IGS has been increasing, support from the government and stakeholders is still 
limited because IGS’s recreational use is contested by continuous development and land 
speculation pressure. Future work should thus investigate the direction of IGS’s empirical 
development through perceptions towards IGS by residents and what role the government 
and urban planners play in how IGS are integrated into policies. 
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APPENDIX 
Appendix Ⅰ. Types of urban parks in Japan 
Types Classification Description 
Basic Parks for 
Community Use 
City Block parks 
Those which are to be placed for the use of most nearby residents; their 
standard area is 0.25 ha per park, and each will be intended to be used by 
residents who live within a certain area with radius of 250m. 
Neighborhood parks 
Those which are to be placed for use by residents who live in the 
neighborhood; one neighborhood park will be provided in each 
neighborhood unit. Their standard area is 2 ha par park, and each will be 
intended for use by residents who live within a certain catchments area 
with radius of 500 m. 
Community parks 
Those which are to be placed for use by those who live within walking 
distance; their standard is 4ha or more for specific district parks (Specified 
community parks) in certain municipalities that are not covered in urban 
planning areas. 
Basic Parks for 
City Wide Use 
Comprehensive parks 
Those which are to be placed for use by all residents in a city for various 
purposes, including rest, walking, playing and sport; their standard area 
range from 10 to 50 ha according to the size of the city. 
Sport parks 
Those which are to be placed for use by all residents in a city mainly for 
athletic activities; their standard area range from 15 to 75 ha according to 
the size of the city. 
Large Scaled 
Parks 
Regional Parks 
Those which are placed for the purpose of satisfying area-wide weekend 
recreation needs of residents of more than one municipality. Their 
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standard area is at least 50 ha and their recreational facilities are placed 
organically. 
Recreation Cities 
Areas where a variety of recreation facilities are provided mainly in a 
large-scale urban park; these cities aim at meeting area-wide recreation 
needs of residents of large cities or other cities, which are constructed in 
accordance with a comprehensive city plan. Total area will be 1,000 ha. 
National Government Parks 
Large-scaled parks established by the government for use by residents of 
more than one prefecture; their standard area is at least 300 ha per park; in 
case these parks are constructed as the government’s commemorative 
project, they should have facilities suitable for their objectives. 
Buffer Green 
Belts 
Specific Parks 
Special parks, such as scenic parks, zoos and botanical parks, historical 
parks, cemeteries, etc. are set up in accordance with their objectives. 
Buffer Green Belts 
Green belts intended to help prevent or reduce pollutions like air 
contamination, noises, vibrations and bad odors, or to prevent disasters in 
industrial complexes, etc. They are provided at locations where areas with 
sources of pollution or disasters and residential or commercial areas must 
be separated. 
Ornamental Green 
Spaces 
Green Space provided to maintain and improve natural environment of a 
city and to better urban landscape, and their standard area is at least 0.1 
ha per lot; when in an established city area there are existing woods, etc., 
or when green belts are provided to expand green belts by planting trees 
for a better urban environment, the standard area is 0.05 ha or more. 
Greenways 
Green belts which are mainly composed of passages with tree plantings, 
pedestrian ways or cycling courses. They aim to secure escape roads in an 
emergency case. They naturally connect parks to houses, schools, 
shopping centers, etc. 
<source: http://www.mlit.go.jp/crd/park/shisaku/p_toshi/syurui/.> 
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Appendix Ⅱ. Distribution status of Informal Green Space in 106 Sample sites 
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Appendix Ⅲ. Typology description of Informal Green Space in Ichikawa city  
IGS Description (non-exclusive criteria) 
Vacant lots 
 
Profile 
Space left unused after its previous use ends. The site may be empty, or the infrastructure of the 
building’s frame or debris from the building remain. Former use was primarily housing, but it is now 
unused and neglected. 
Vegetation 
The type of vegetation differs depending on the status of the management of the space and the period 
left from the time when the original usage ends. The pattern of vegetation ranges from well-trimmed 
grass to small-scale bushes where succession have progressed to some extent. 
Maintenance and 
Access 
Management is carried out irregularly with minimum maintenance such as mowing the lawn. However, 
there are many places where management is not done for a long time. Access is restricted by fences or 
signs to protect private property, but some are open space.  
Street verges 
Profile Mainly located on the perimeter of a driveway or pedestrian road.  
Vegetation 
The pattern of vegetation consists mainly of herbaceous plants, which are dominated by spontaneous 
vegetation. Vegetation begins to spread linearly among heterogeneous pavement materials. 
Maintenance and 
Access 
It is usually managed irregularly by the government and contractors rather than individuals, and plant 
cutting activities are often carried out in response to residents’ complaints. There are no elements such 
as fences or signs to restrict access, and the accessibility depends on where they are located. 
Water verges Profile 
Formed by vegetation within 10 m from the water body. The type of the area includes all sections where 
water flows, such as river, canal, stream, waterway, and watersheds. 
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Vegetation 
Vegetation communities can be directly tied to water bodies, or they grow on land within 10 m of the 
water bodies. Unlike intended planting patterns for a recreational purpose such as a waterside park, 
there are spontaneous vegetation communities. 
Maintenance and 
Access 
Government agencies usually conduct management. For the non-waterfront parks, the management 
activities focus on monitoring for disaster prevention or the quality of water. Most of them are difficult 
to access to the water center due to fencing or signs. 
Gaps 
Profile 
Vegetated space formed between structures. The spaces of structures include between walls, between 
fences, and between remaining building structures. 
Vegetation Most of the space in the gap is covered with herbaceous plants. 
Maintenance and 
Access 
Space management is carried out on an irregular basis, if at all. Most of the management activities are 
cutting overgrown plants and disposing of garbage.  
Brownfields 
Profile 
Space where the existing infrastructure has remained as all or a part after the end of the previous use 
and not used at present. The previous uses of space are mainly light industry or commerce, not housing. 
Vegetation 
Vegetation is spontaneously scattered in an atypical shape influenced by existing planting space, cracks, 
and heaps of dirt. 
Maintenance and 
Access 
Largely neglected space whose original use has been terminated and the access of the public is 
controlled. Vegetations and spaces are rarely managed.  
Unimproved 
lands 
Profile 
Empty land without infrastructure such as electricity and sewage facilities, has the potential for 
development at any point in time. It is located periurban areas rather than the central portion of the city 
such as ‘Urban Control District’. 
Vegetation 
Most of the vegetation is composed of spontaneous herbaceous plants, but in some cases, a small 
number of trees have been planted intentionally by a landowner. 
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Maintenance and 
Access 
Since the site is not currently being used for any other purpose, systematic and regular management 
does not occur. In case of some places that are located awa from the center of the city, vegetation 
succession has progressed and forms a meadow because management has not been carried out for a 
long time. 
Parking lot 
verges 
Profile 
Site representing a secondary use of a 'vacant lot' rather than a planned place for parking. The site 
features minimal land maintenance and separation of parking spaces. Distinct from an automated 
parking lot operated by a professional enterprise. 
Vegetation 
Vegetation is clustered linearly around the edge of the parking lot and is dominated by spontaneous 
herbaceous plants, not by the intentional plantings. 
Maintenance and 
Access 
Minimal maintenance is performed regularly for the function of the parking lot. Vegetation 
communities formed on the edges are often removed due to parking lot user’s complaints.  
Railroad verges 
Profile Space with vegetation adjacent within 10m of railway tracks. 
Vegetation Vegetation forms linearly along the track or forms communities around a station. 
Maintenance and 
Access 
For reasons of safety, direct public access is strictly controlled. Removal of plants or use of herbicides 
is carried out irregularly. 
Overgrown 
structures 
Profile Space where plant communities cover artificial structures and often grow vertically.  
Vegetation 
These spaces are predominantly dominated by vines. In the case of public buildings or structures with 
no safety concerns, there are sometimes intentional plant patterns to improve the thermal environment. 
Maintenance and 
Access 
There may be differences in public accessibility depending on the type and location of the structure. If 
structural safety is to be maintained, plants are regularly removed, and public access is blocked.   
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Appendix Ⅳ. Geographic coordinates of sample sites 
No. SS Location No. SS Location 
1 139°57'26.955"E  35°46'21.382"N 36 139°57'46.745"E  35°45'16.454"N 
2 139°57'46.857"E  35°46'21.355"N 37 139°58'6.665"E  35°45'16.474"N 
3 139°58'6.768"E  35°46'21.342"N 38 139°53'28.029"E  35°45'0.426"N 
4 139°58'26.671"E  35°46'21.309"N 39 139°53'47.931"E  35°45'0.484"N 
5 139°57'7.031"E  35°46'5.171"N 40 139°54'7.815"E  35°45'0.377"N 
6 139°57'26.915"E  35°46'5.144"N 41 139°54'27.649"E  35°45'0.365"N 
7 139°57'46.831"E  35°46'5.141"N 42 139°54'47.652"E  35°45'0.366"N 
8 139°58'6.728"E  35°46'5.107"N 43 139°55'7.57"E  35°45'0.339"N 
9 139°58'26.621"E  35°46'5.075"N 44 139°55'27.395"E  35°45'0.353"N 
10 139°54'27.743"E  35°45'49.079"N 45 139°55'47.3"E  35°45'0.361"N 
11 139°54'47.666"E  35°45'49.035"N 46 139°56'47.128"E  35°45'0.392"N 
12 139°57'7.031"E  35°45'48.946"N 47 139°57'6.982"E  35°45'0.381"N 
13 139°57'26.891"E  35°45'48.929"N 48 139°57'26.951"E  35°45'0.386"N 
14 139°57'46.799"E  35°45'48.899"N 49 139°57'46.735"E  35°45'0.232"N 
15 139°58'6.723"E  35°45'48.882"N 50 139°58'6.625"E  35°45'0.21"N 
16 139°58'26.63"E  35°45'48.875"N 51 139°54'7.771"E  35°44'44.187"N 
17 139°54'7.821"E  35°45'32.861"N 52 139°54'27.694"E  35°44'44.186"N 
18 139°54'27.742"E  35°45'32.821"N 53 139°54'47.591"E  35°44'44.151"N 
19 139°54'47.642"E  35°45'32.85"N 54 139°55'7.481"E  35°44'44.165"N 
20 139°55'7.54"E  35°45'32.815"N 55 139°55'27.369"E  35°44'44.135"N 
21 139°55'47.366"E  35°45'32.799"N 56 139°55'47.273"E  35°44'44.13"N 
22 139°56'47.216"E  5°45'32.823"N 57 139°56'7.217"E  35°44'44.125"N 
23 139°57'6.976"E  35°45'32.638"N 58 139°56'27.071"E  35°44'44.092"N 
24 139°57'26.834"E  5°45'32.621"N 59 139°56'46.954"E  35°44'44.091"N 
25 139°57'46.785"E  35°45'32.71"N 60 139°57'6.922"E  35°44'44.106"N 
26 139°58'6.706"E  35°45'32.655"N 61 139°57'26.7"E  35°44'44.052"N 
27 139°54'7.8"E  35°45'16.611"N 62 139°57'46.646"E  35°44'43.996"N 
28 139°54'27.719"E  35°45'16.64"N 63 139°58'6.635"E  35°44'43.974"N 
29 139°54'47.626"E  35°45'16.617"N 64 139°58'26.505"E  35°44'43.971"N 
30 139°55'7.533"E  35°45'16.583"N 65 139°54'7.8"E  35°44'27.965"N 
31 139°55'27.389"E  35°45'16.568"N 66 139°54'27.666"E  35°44'27.96"N 
32 139°55'47.308"E  35°45'16.563"N 67 139°54'47.565"E  35°44'27.934"N 
33 139°56'46.993"E  5°45'16.423"N 68 139°55'7.489"E  35°44'27.934"N 
34 139°57'7.008"E  35°45'16.581"N 69 139°55'27.406"E  35°44'27.911"N 
35 139°57'26.764"E  5°45'16.612"N 70 139°55'47.301"E  35°44'27.989"N 
71 139°56'7.157"E  35°44'27.888"N 113 139°57'26.831"E  35°43'39.126"N 
72 139°56'27.074"E  35°44'27.892"N 114 139°54'7.716"E  35°43'23.056"N 
73 139°56'46.977"E  35°44'27.852"N 115 139°54'27.729"E  35°43'23.126"N 
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74 139°57'6.881"E  35°44'27.833"N 116 139°54'47.514"E  35°43'23.031"N 
75 139°57'26.771"E  35°44'27.813"N 117 139°55'7.527"E  35°43'23.1"N 
76 139°57'46.648"E  35°44'27.792"N 118 139°55'27.286"E  35°43'22.982"N 
77 139°58'6.551"E  35°44'27.792"N 119 139°55'47.248"E  35°43'22.967"N 
78 139°54'7.753"E  35°44'11.74"N 120 139°56'7.185"E  35°43'22.95"N 
79 139°54'27.676"E  35°44'11.735"N 121 139°56'27.021"E  35°43'22.974"N 
80 139°54'47.591"E  35°44'11.715"N 122 139°56'46.882"E  35°43'22.956"N 
81 139°55'7.464"E  35°44'11.708"N 123 139°57'6.869"E  35°43'22.958"N 
82 139°55'27.345"E  35°44'11.694"N 124 139°54'27.663"E  35°43'6.848"N 
83 139°55'47.26"E  35°44'11.658"N 125 139°54'47.548"E  35°43'6.774"N 
84 139°56'7.176"E  35°44'11.661"N 126 139°55'7.434"E  35°43'6.842"N 
85 139°56'27.039"E  35°44'11.676"N 127 139°55'27.268"E  35°43'6.746"N 
86 139°56'46.954"E  35°44'11.658"N 128 139°55'47.279"E  35°43'6.792"N 
87 139°57'6.83"E  35°44'11.617"N 129 139°56'7.089"E  35°43'6.714"N 
88 139°57'26.719"E  35°44'11.608"N 130 139°56'27.024"E  35°43'6.696"N 
89 139°57'46.661"E  35°44'11.576"N 131 139°56'46.859"E  35°43'6.699"N 
90 139°58'6.563"E  35°44'11.565"N 132 139°54'47.532"E  35°42'50.578"N 
91 139°58'26.439"E  35°44'11.532"N 133 139°55'7.492"E  35°42'50.544"N 
92 139°54'7.794"E  35°43'55.558"N 134 139°55'27.25"E  35°42'50.591"N 
93 139°54'27.741"E  35°43'55.518"N 135 139°55'47.235"E  35°42'50.555"N 
94 139°54'47.663"E  35°43'55.506"N 136 139°56'7.093"E  35°42'50.538"N 
95 139°55'7.501"E  35°43'55.471"N 137 139°56'27.003"E  35°42'50.542"N 
96 139°55'27.39"E  35°43'55.436"N 138 139°55'7.5"E  35°42'34.41"N 
97 139°55'47.202"E  35°43'55.462"N 139 139°55'27.357"E  35°42'34.251"N 
98 139°56'7.141"E  35°43'55.425"N 140 139°55'47.24"E  35°42'34.297"N 
99 139°56'27.105"E  35°43'55.387"N 141 139°56'7.047"E  35°42'34.343"N 
100 139°56'47.004"E  35°43'55.464"N 142 139°56'27.006"E  35°42'34.264"N 
101 139°57'6.892"E  35°43'55.342"N 143 139°55'7.432"E  35°42'18.152"N 
102 139°57'26.831"E  35°43'55.384"N 144 139°55'27.364"E  35°42'18.076"N 
103 139°54'7.746"E  35°43'39.211"N 145 139°55'47.221"E  35°42'18.019"N 
104 139°54'27.692"E  35°43'39.254"N 146 139°56'7.103"E  35°42'18.044"N 
105 139°54'47.596"E  35°43'39.248"N 147 139°56'46.891"E  35°42'18.07"N 
106 139°55'7.534"E  35°43'39.276"N 148 139°57'6.672"E  35°42'17.989"N 
107 139°55'27.422"E  35°43'39.24"N 149 139°55'7.491"E  35°42'1.977"N 
108 139°55'47.334"E  35°43'39.184"N 150 139°55'27.22"E  35°42'1.859"N 
109 139°56'7.181"E  35°43'39.201"N 151 139°55'47.075"E  35°42'1.885"N 
110 139°56'27.068"E  35°43'39.163"N 152 139°56'7.132"E  35°42'1.827"N 
111 139°56'46.854"E  35°43'39.145"N 153 139°56'26.862"E  35°42'1.893"N 
112 139°57'6.893"E  35°43'39.167"N 154 139°56'46.868"E  35°42'1.833"N 
155 139°57'6.724"E  35°42'1.773"N 197 139°54'27.543"E  35°40'40.824"N 
156 139°57'26.63"E  35°42'1.732"N 198 139°54'47.469"E  35°40'40.749"N 
157 139°55'7.341"E  35°41'45.757"N 199 139°55'7.293"E  35°40'40.88"N 
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158 139°55'27.239"E  35°41'45.718"N 200 139°55'27.143"E  35°40'40.763"N 
159 139°55'47.166"E  35°41'45.655"N 201 139°55'46.993"E  35°40'40.685"N 
160 139°56'6.977"E  35°41'45.663"N 202 139°56'6.918"E  35°40'40.731"N 
161 139°56'26.935"E  35°41'45.636"N 203 139°56'26.807"E  35°40'40.738"N 
162 139°56'46.775"E  35°41'45.575"N 204 139°57'6.626"E  35°40'40.687"N 
163 139°57'6.693"E  35°41'45.577"N 205 139°57'26.493"E  35°40'40.598"N 
164 139°57'26.559"E  35°41'45.535"N 206 139°57'46.355"E  35°40'40.591"N 
165 139°55'7.323"E  35°41'29.43"N 207 139°53'27.796"E  35°40'24.607"N 
166 139°55'27.308"E  35°41'29.439"N 208 139°53'47.724"E  35°40'24.597"N 
167 139°55'47.088"E  35°41'29.424"N 209 139°54'7.629"E  35°40'24.537"N 
168 139°56'7.043"E  35°41'29.431"N 210 139°54'27.503"E  35°40'24.587"N 
169 139°56'26.835"E  35°41'29.366"N 211 139°54'47.301"E  35°40'24.512"N 
170 139°56'46.805"E  35°41'29.391"N 212 139°55'7.251"E  35°40'24.54"N 
171 139°57'6.59"E  35°41'29.393"N 213 139°55'27.226"E  35°40'24.567"N 
172 139°57'26.56"E  35°41'29.33"N 214 139°55'46.999"E  35°40'24.489"N 
173 139°54'47.395"E  35°41'13.275"N 215 139°57'46.3"E  35°40'24.404"N 
174 139°55'7.285"E  35°41'13.282"N 216 139°54'7.554"E  35°40'8.364"N 
175 139°55'27.227"E  35°41'13.246"N 217 139°54'27.481"E  35°40'8.335"N 
176 139°55'47.065"E  35°41'13.231"N 218 139°54'47.345"E  35°40'8.357"N 
177 139°56'6.955"E  35°41'13.193"N 219 139°55'7.273"E  35°40'8.275"N 
178 139°56'26.792"E  35°41'13.197"N 220 139°55'27.116"E  35°40'8.312"N 
179 139°56'46.782"E  35°41'13.121"N 221 139°55'47.002"E  35°40'8.279"N 
180 139°57'6.693"E  35°41'13.153"N 222 139°56'6.845"E  35°40'8.314"N 
181 139°57'26.498"E  35°41'13.134"N 223 139°56'26.73"E  35°40'8.245"N 
182 139°54'7.615"E  35°40'57.004"N 224 139°54'27.487"E  35°39'52.126"N 
183 139°54'27.55"E  35°40'57.02"N 225 139°54'47.329"E  35°39'52.044"N 
184 139°54'47.405"E  35°40'57.005"N 226 139°55'7.256"E  35°39'52.099"N 
185 139°55'7.373"E  35°40'57.013"N 227 139°55'27.119"E  35°39'52.051"N 
186 139°55'27.104"E  35°40'56.977"N 228 139°54'47.285"E  35°39'35.873"N 
187 139°55'47.098"E  35°40'56.961"N 229 139°55'7.164"E  35°39'35.831"N 
188 139°56'6.908"E  35°40'56.966"N   
189 139°56'26.796"E  35°40'56.906"N   
190 139°56'46.822"E  35°40'56.929"N   
191 139°57'6.584"E  35°40'56.893"N   
192 139°57'26.536"E  35°40'56.975"N   
193 139°57'46.425"E  35°40'56.92"N   
194 139°53'27.876"E  35°40'40.86"N   
195 139°53'47.869"E  35°40'40.847"N   
196 139°54'7.769"E  35°40'40.898"N   
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Appendix Ⅴ-1. Question sheet (translated in English) 
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Appendix Ⅴ-2. The statement explaining the purpose of this study (Japanese original) 
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고등학교 2 학년 때이다. ‘공원’을 지금 내가 수양하고 있는 ‘조경, 도시, 그리고 
환경’이라는 학문의 지향성으로 인지한 것이. 내가 나고 자란 울산은 일찍이 대규모 
공업단지를 발판으로 한 산업화라는 양날의 검을 쥐고 있던 도시였다. 그래서 내 어릴 적 
1990년대의 우리 동네에 대한 기억을 떠올리면, 보통의 아련한 추억과 함께 따라오는 것이 
매캐한 도시라는 씁쓸한 잔상이다. 엄마가 밥을 하기 위해 싱크대에서 물을 틀면 녹물이 
나왔고, 아빠가 우리집 자가용을 타기 위해서는 자동차 앞유리에 쌓여 있는 쇳가루와 
페인트가루를 긁어 내야 했다. 하얀 와이셔츠를 입은 남성이 하루 종일 밖에 있었더니 셔츠의 
색이 누렇게 변하드라라는 뉴스도 기억난다. 매월 어린이날 아빠의 회사에서 주최하는 
어린이 그림 그리기 대회에서 꽃과 나무가 아닌, 거대 골리앗 크레인을 더 멋들어지게 그리는 
것이 낯설지 않았다. 그래서 고등학교 2 학년 때 공사 중이었던 울산대공원을 처음 방문하고 
충격을 받을 수밖에. 그래서 일지 모르지만, 지금 내가 수양하는 이 학문과의 인연은 
운명이었다고 생각한다. 그리고 박사과정이라는 공식적 교육과정의 종착역까지 왔다. 
학사생일 때는 대학원생이 멋있어 보이고 똑똑해 보였다. 석사생일 때는 박사과정의 언니 
오빠들이 두터운 느티나무와 같아 보였다. 든든한 느티나무가 되고자 했던 것이 내가 
박사진학을 선택했던 가장 큰 이유였을 것이다. 물론, 운도 좋았다. 박사과정은 부드럽고 
달콤하지만은 않았다. 때로는 사춘기 시절의 질풍노도의 시기보다도 더한 격동을 부단하게 
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맞서야 했고, 나 자신에 대하여 성찰도 해야 했다. 3년하고 5개월 동안 유학 생활을 하면서 
가장 무겁게 깨달은 것이 있다면, 나의 가족, 나의 친구, 그리고 나의 선생님에 대한 진심 
어린 존경과 감사함이다. 그들의 격려와 사랑이 없이는 유학생활도 박사과정도 온전하게 
마무리하지 못했을 것이다. 설령, 그들의 격려와 사랑 없이 학업을 완수했다 할지라도 내 
심신은 피폐 해졌음이 틀림없을 것이다. 감사합니다. 
감사합니다, 나의 가족.  
뜨거우리 만큼 따뜻한 나의 가족은 몇 날 몇 일을 고심해도, 글로 표현할 수 없을 
만큼 소중합니다. 이보다 더 소중한 것이 없습니다. 사랑합니다.  
감사합니다, 나의 친구.  
우리는 비록 서른이 다 되어갈 무렵 가까워졌으나 어릴 적 소꿉친구 혹은 친자매와 
같은 애정을 느낍니다. 가족만큼이나 든든한 지지와 격려에 콧잔등이 시큼할 정도로 
감사함을 느낍니다. 저도 늘 지지하고 응원합니다, 양. 우리는 여러모로 비슷한 점이 많다고 
늘 이야기했습니다. 서로가 힘과 용기를 필요로 할 때, 서툴었지만 참 진지하게 같이 
고민해주었습니다. 정말 힘이 들어 지칠 때 따뜻하게 보듬어 주어 진정으로 고맙습니다, 
김 H. 늘 애정하고 있습니다. 힘들고 지칠 때 버팀목이 되어줄 수 있습니다. 나에게 주었던 
격려를 더 크게 보답하겠습니다, 김 J. 
감사합니다, 나의 선생님.  
일본으로 유학을 올 수 있었던 것과 석사과정을 거쳐 박사과정까지 학업을 완수함에 
있어서 교수님의 은혜가 큽니다. 교수님의 지도를 받았다는 것과 석사생활을 교수님과 함께 
했다는 것이 운명이라고 생각합니다. 존경하고 감사합니다, 손용훈 교수님. 학자의 길목에서 
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저에게는 슈퍼스타와 같은 절대 우상입니다. 교수님의 수업을 들을 수 있었던 것과 
교수님으로부터 석사논문 지도를 받을 수 있었던 것이 벅찬 영광으로 남아 있습니다. 진심을 
다해 언제나 존경해 마지 않습니다, 양병이 교수님. 일본에서 선생님께 받은 지도를 잊지 
않겠습니다, 후루야 교수님. 당신을 소개해준 후루야 교수님께 감사합니다. 당신과 함께 
연구할 수 있었던 것은 제 박사과정에서 가장 큰 행운이며 영광으로 남을 것입니다. 때로는 
인생 선배로써 때로는 훌륭한 지도자로써 저에게 늘 동기부여와 격려를 주었습니다. 당신의 
첫번째 학생이 되어 기쁩니다. 당신을 진심으로 존경합니다, Christoph 선생님.  
마지막으로 한번 더, 감사합니다. 
 
